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ABSTRACT

AN ECONCIH:ETRIC ANALYSIS COF THE UNEWPLOYV:NT INSURAN E
.SYSTEM IN A LOCAL URBAN LABOQ MARKET

by ‘
Stephen Tilney Marston

-

Chairman: Sgul H. Hymans

This study derives a model of the unemployrmnt insuvrance

(UI) system and its relationship to.the labor market, esti- -

. {
mates it with cdata frcm the Detroit SMSA, and evaluates its

potential use to forecast UI benefit a@ounts, UI insured
unenplo;meﬁt and UI exhaustions. I; further uses the model
to analyze policy issues relating to UI and to 51mulate al-
ternative UI systems which could be created by revising ’
tb; prov181ons of the existing UI system.

A set of seven recursive equatlons lﬁnks,the UI pelicy
variables to the variables which represent supply and de-

mand in the labor market. j

Y

Special attention is given to the specification of.the
-pivotal eguations Zor 1nsured unemploynent and UI exhaus-
tions. In these ecuatlons the model goes behlnd the stock:
of unemployed worrers to stndy the transitions of workers
to and from employment and in and out of the UI sgsteh.

This "labor turnover'" view of the labor market is shown to-




@

be successful in explainipg insured unemployment and UI
. < ]

benefit exhaustions and also to describe the process of

et ! ! . . >
job acquisition as a function of the duration of unemploy-

‘ment..

- -

The above two equations represent a new econometric
application which can be used to model and analyze a class
. ! .
of stock-flow processes which occur frequently in economics.
> : ¥

The method is applicable‘when it is necessary to specify
1 . N

é#e stock of individuals in some state as a function of

the rate of flow of individuals into the state, and it is
R

further known that the ra:e of flow éf individuals in and
out of the state is non-stationary. In the‘particulgr—
example, the stock of insured unempléyed workers is specified
as a function of the number of-UI covered workers losing
their jobs, and the.probability of  a worker becoming re-
émployed depends on the tightnessnof the labor market and,
the duration of the worker's unemployment. This approach -
is contrasted with the simple Markov chéin where the tran-'
sition probabilities &re assumeg conétant.

The labor market transitionn?ates which fall out of
" this analysis are examined for their implications about job
search. The chances of a worker finding a job are found to
diminish rapidly éke longer the worker has been unemployed.
Part of this is explained by the heterogeneit§ of 'the labor

force and part of it by humén capital depreciation during

long unemployment.

.
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The incentive effect of UI in job search is the sub-
ject of-an independent applicggion of the estimated labor
market transitibn_rates. The issue studied is whether UI

subsidizes unemployed workers to remain unemployed longér
than they would in the absence of UIl. Re—employmeﬁt‘rateé

are compared ‘between insured and uninsured unemployed
- €

workers. It is concluded- that UI leads to a small“increasé

in the average-duration of unemployment, but the difference’

is found to causé only a small increase in the aggregate

L}

‘unemploymeqt rate.

Five alternative UI systems are simulated. Each is
created by revising.ong of the key provisions of the exist-
~ing law. The provisions ‘thus studied are the coverage
of tﬂg UI system, the duration and existence of a waiting

+

period before benefits can be collected, the rule for de-

-

termining potential durations, and the maximum length of
potential durations. Thevsimulations are related to the

determination of_optimal UI policies.
v
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CHAPTER 1
INTRODUCTION

1.1 The Unemployment Insurance Svstem

' The'ééntral and by far the most important.suppoqt for
unemployed wbrkgrs in America is thé unemployment insurance
(UI) system. Established in 1935 UI paid out $3.8 billion
in benefits to six million people in 1970 (U.S. Dept. of

Labor 1971): As in any insurance program this supporf is

' ‘\\g,paid as a right of the insured worker; it does not-require

a humiliating demonstration of poverty. Neither does a jury
sit in judgment of this compensation; only a routine admini-
sFrative dec?;ion is -usually nécessa;y to" secure payments.
The fundamental deciéions ‘are left to economic forces: the
ebb and flow of employmentﬁ the distribution of employmenp ‘
among firms and individuals and the level of wages. These
factors determine UI benefit payments, on the one hand, and
UI employer conf?&butions, on the other.

. These forces and variables have not previously been
woven info a'éohsistent and meaningful pat%ern. As a con-
sequence there is a substantial degree of uncertainty as to
the operation_o} the UI system and 4 to the magnitude of UI

activities to be expected in.the future. The objective of

this model is to provide forecasts of the levels of UI -

-1-




variables and to investigate the causal relationships thch
connect supply and demand in the labor market with the in—’
come-support ac%ivity of the UI system. The deriQed rela-
tionships are applied to study alternative UI systems and to
eval:;te the work incentive effects of the existing UI sys-
tem and proposed alternatives to the existing pI system.
‘ The Detroit experience is used as the empir{cal examﬁle.
Specifica;ly three)quantities are projected for the Detroit
standard metropoiitap statistical area (SMSA):
1. The Total Cost of UI Bemefits - The amount of com-
pensation paid out during a future time period.
Insured Unemploymeﬁt - The number of individuals

reporting a week of. unemployment under the UI

program. . \

3. UI Benefit Exhazustions - The number of people who

will receive their final UI payment and become in-

eligible for further‘compensation.l
‘\
1.2 State UI Policy Guidance

\

’
.

Fach of the above quantities is useful in forming state
policies aAd laws in the UI area. UI benefit payments are
drawn out of state fdnds pontributed Sy employvers for UI
pdfposés. ‘The fuqd must maintain a positive bglance, yet
it must mot be allowed to grow unnecessarily large. In the
long run optimal employer contribution rates should be dé-'

signed to minimize the excess of employer contributions over

»

UI payments, subject:to the constraint that the fund must




-

s

" retain a positive balance at all times, These optimal em-
ployer contribu?ion rates can be calculated with reference
to accurate long-run projections éf future UI payments.  Op-
,timal-employerlcontribution rates would minimize the economic
distortion cazgfd by compuisory empioyer contributions. In
the long run optlmal employer contrlbutlon ;ates should be
one of the goals of state UI leglslation |

IA the short run accumé}ated UI fund balénces should be
used as productively as possible.’ State UI fund balances’
should be used as prcductively as possible. State UI fund

balances are deposited with the U.S. Treasury where they earn
. \ !

a substantial return.- The goal of month-to-month state pol-

-icy should be to requisition only the minimum funds from that '

t

account necessary to meet future ‘UI expendigures. Any larger -

requlsltlon results in the waste of earnings which wouid .
otherwise accrue in the U.S. Treasury accOunt Estimation
"of the minimum requisiﬁion reguires a short-rug projection

of UI expenditures. Accurate projections could possibly save
the states -large sums annually in foregone }arﬁings. " Thus
projections of UI benefit payments can help:guide state plan-
ning-programming-budgeting in both the long‘run and the short
run. .

The number of insured dnemployed workehf is egual to fhe
number of cqntinuea UI claims made and will be an indicator
of the activity to Sq expected in the Employment Security
braﬁch offices. It will also be useful to compare the in-

sured unemployment with total unemployment to get a view of

-




i%e adequacy of the UI system. Also useful in this view is
the number of benefit exhaustions. When people exhaust their
UI benefits they are.fOrced to provide income for themselveg
in other ways. Hence they may\become welfare burdens or re-
quire other e%penditures of the state.

In addition to providing forecasts of the three useful

quantities mentioned abo;e, this model will provide answers
-

to critical guestidns about the UI system itself, particu-

laély regafding the cos%s and b;nefits éf proposedlaltera-

tiéns to the UI sy;tem. ?or example, the model.could pre-

Al L4

dict the impact of -an increase in the nasimum duration of UI

benefits from say 26 to 39 weeks’on the number of insured

»

unemployed, the cost of UI payments, and the decreage in the

benefit exhaustions for Detroit. This question can

be asked for any reasonable increase or deCﬁsase in' the maxi-

mum duration -of benefits, and the model will provide esti-

mates of the numter of insured unemployed, amount of pay-

ments and exhaustions that will result.

Other 'types of questions which can be answered by this
{ . .

<

mogel.are the effeCt'upon insured unemployment, payments and

>l t

exhaustions of increases in the industrial coverage of the

3 -

Michigan UI system, alterations in the rules for making mone-

taf& determinations for new UI claimants, or changes in the

: 1 L
average amount. of payments. The model will simulate the pro-

posed UI system and generate forecasts of these variables for
\ , ' .

the new system. The forecasts will be useful to lawnrakers in

estimating the costs of their proposals and in judging
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whether the UI ,system they propose will the income
security they seek.
In view of the frequency with which the Hiéhigan Tegis-

lature revises the provisions of its UI.law, it is necessary

to have a flexible model for UI forecasting. The Michigan Ul

system is an income maintentnce plan which is dynamic and

\evolving. This<{s riot an environment which gives credence

to the usual ceteris paribus assumptions about administrative

procedures. 5 “time thé UI law is amended (three®times in
the last three years) the relationship among UI variables is

«
~

changed and the model must be adjusted if it is to give ac-
curate forecasts. The present mocel allows incorporation of

L 4 -
these amendrents without re-estimation of the parameters.
J

&

1.3 Manpower Issues /’

The Insuréd Unemployment'equation of this model focuses
on the process by whicﬁ’insureg unemployed workers find their
vay back to employment. fn so doing it illuminates some is-
sues relatiné tortﬁe éura@ion-of unemplo}ment: How does an
individualls chancé of finding employment-depehd upon the
length of time he has been unenployed? How does his c%ance
of finaing ermployment depend upon.the "tightness" éf the
labor market? To what extent might an individual's chance
of becoming employed be inf%penced by the payment -of UI bene-

fits? These issues areé addressed and some hypotheses are

advanced.




One of these issues is singled out for spec:ial consid- |

.

eration because of its far-reaching importance for the UI

system and for a'stabilizétiqn policy. -The issue is whether

the UI system subsidizes unemployment and therefore provides

-an incentive for workers to remain upemployed longer than

A

they would otherwise. This is a controversial issue and not
one which can be resolved within the narrow goals of this

study; however, a new approach is described and some tenta-

tive conclusions are stated. -

The method of"dealing with these issues is a probabil-

..
+

istic time arnalysis introduced recently by economists study-

~-

ing "labor turnover" (Kaitz 1976,‘Perry 1272, Hall 1972).

Labor turnover has received incrgés&ng attention among econ-

omists because of a desire to lodk beyond the stock nature

of employment and unemployment and examine the important ;-
i' n‘.
flows between employmecht, unemployment and leaving the lahor
. Y, R ‘
force. It is, for imstance, ‘of critical importance whether

a given level of unemployment consists of a large numberof

Lol B
;‘.3

people who remain unemployed only briefly, or, altern ii@%ly,

by fewer people who'renain unemployed much longer. %?at data

.

exist sugges* that the United States is characterized by
fapid labor turnover, rather than by a large, stagnant un-
employment pool. It is'also‘important whether the high un-
employment. of q;particular socio-economic group is due to

short job tenure or long unemployment duration. The appro-

pridte remedy for unemployment will depend very much upon .

-

the answers to these questions.

L d
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1.4 Applicability of the Model ¥o Other Areas -.*%

-

v

While the model has been developed for Detroit, it is

equally applicable to the,éntire state of Michigan. This

would involve reestimating the equations using state data.

-

.The model should be thought of as a prototype for similar
models vhich could be developed for all states. Models for
otheb states will differ from the one for Michigan, but will
retain the same basic structure. This is, of couﬁse, the

greét advantage of state or SMSA-levél UI models: their

¢

scope is né'ﬂaAger than the UI systems themselves.

L

Ehe model can be applied to a wide range of.different
UI policy issues in a wide range of different geographical
areas. It is hoped it can provide a basis for scientific

program evaluatfon in the future. .
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. CHAPTER II

AN OVERVIEW OE THE UI MODEL

e o

= 2.2 The Variables and Data

[ . . 3

fﬁgure 2.1 lays out the provisions of the Michigan UI

" law in diagrammatic form. The system is similar to that

of the other states. A recently laid off worker who is
covered by UI may make an initial claim and receive a de-

termination of the number of weeks, if any, for which-he '

@

is eligible to collect UI benefits. After a one week wait-

ing period he 1is ;ligiﬁle,for payments by making a continued
claim each week. If tﬁe person is unemployed longer than.
his determination, he may receive extended benefits or be-
come an exhaustee. During this process he may delay filing
his initial'claigg be disqualiff%éz bgcome,employed or

leave the 1labor fofce.

4

Figure 2.1 is too detailed to be used directly to gen-

erate an estimable UI model. :Figure 2.2 /has been drawn tc
simpli%y the UI systéh, lEaving out administrative minutae
and concentrating - on the main flows. .

Each of the categories represented by‘a box in Figure 2.2
corresponds to a variable in the model. Each variable re;

&

presents the number of people in that category. Each of the
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e
arrows represents a'transition from one catfgory to another

and generally requires fhe passage of time. So the model
can be viewed as a stochastic chain relating the numﬁer of
people in each category intertemp;rally. . »
This form of the model is desirable for three reasons:
1) The Michigan UI 1aws and worker behavior determine
the relations in an understandable way.
2). The data available at Michigan Employment Security
Commissions (MESC) correspond to the categories it

defines.

It leads to a model which is related closely enough

to tas UI laws that changes in those laws can be

introduced and their effects deducead.

s

2.2 An Overview of the Model

The cost of UI benefits (B) is closely related to the
number of insured unemployed workers (IU). This cost in dol-

lars can be found by multiplying the number of' weeks compen- *

: P »
sated (N) by the average amount of one payment. The number
— . ¢

of weeks compensated is slightly .less than the number of in-

sured unemployed (some of the insured weeks are not compen=

e

sable because they are waiting weeks or discualified weeks)
and the aVeragg payment is primarily a funczion of recent

wages. These simple relationships define two econometric

'

equation$, the first of which gives benefiz costs as a func-
- i -

tion of the number ‘of weeks compensated and the second of

[}




which. gives the Fumber of weeks compensated as a function of

fnsured unemployment.

The size of insured ﬁnemployment has long been consid-
ered a difficult quantity to forécast and the forecasting ‘
problems that exist-qre‘more severe on éheystate of SHSA
level than they aré on the-natipnal level. One difficulty_

is that the SMSA unemploymeﬁt rate may not be Jséd as a dfi;-
ing variable to deterﬁiné éMSA insured ﬁnemployment, although
" the national unemployment rate is used by the UI Servipe to
predict the numSer of recipients of federal unemployment com-
pensation programs: "This is due to the origin of state un-
employment data: -on the state and SMSA levels,'the number
of total unémployed (and, thus, the unemployment.raté) is
calculated 6rigiﬁally,€rom the number, of. ihsured unemplo;ed:*

F [}

The Currént Popﬁlation Survey (CPS), which gives national un-
¢ ¢ ‘

employment rates, though available for metropolitan areas, is
\ .

not commonly reported and used. This leaves the labor market

analyst with an unemployment'figure which ha% been derived -

from the insured unemployment figure and should not be used

L4

to re-talculate the insured unemployment figure. This would .

<0

amount to calculating.A from B and B fram A Q@thout obtaining °

The so-called "70-step procedure" {(U.S. Dept. of Labor 1960).
The method is being revised substantially starting in 1974 °
to place more reliance on CPS estimates of unemployment for
large metropolitan areas. Still the monthly changes in
employment, even for large SMSA's, are derived froém acdmini-
strative insured unemployment figures. See Wetzel and
Ziegler (1974). . ’

\ -




| . .

any net .improvement in information. The state unemployment
figures are quite useful genefally,‘but not for direct use
in a UI model. ’ - .

Even if4an independent unemployment estimate were avail-
able (such as from the CPS) there would be problems with us-
ing it to predict insured unemployment. “Fhe insured unem-
ployed are primarily "job losers,".whereas total unemployi
ment includes "job leavers" and "ne% entrants and reentrants
to the labor force." This is because new entrants to the

*

labor force are not covered-'under existing Miéhigan UI laws
and job leavers nmust enéure a substantial disqualification
period before receiving benefits. .Reentrants are mostly un-
covered. The relative size of the'foﬁr aggregates changes
over the course of the business cyc}ei leading to an observed
phenomenon wherelthe insured unemployment rate rises relative
to the unemployment rate in the beginning of an economic
downturn and reverses itself during th? upswing (Green 1971).
These predictions, therefo?e, are based upon -the layoff
rates from the Job Openings and Labor Turnover Sample (JOLTS).
Two equations are used: (1) The first equation predicts the
number of initial UI «claims from the number of layoffs. The.
difference between the ‘two results from layoffs in non-
covered. industries and laid-off workers who delay fiiing or
do not file for UI. (2) The second equation predicts the
number of insured unemployed from the number of initial

€

claims.. This is done by using a system of "continuatiof

rates" (analogous to survival rates in population n els<

I




to predict the ngpkér of pgople receiving UI f?om the number
who made ihitial claims in previous months. The two equa-
tions work togéthef to predict ‘insured unemployment from
layoffs. . . ' . ) A

" A final equation predicts benefit exhaustions (EX) from
‘initial claims using a similar "continuation rate" method:to
predict the number of initial claimants from previous monfhs

who are still unemployed at the end of their maximum benefit

duration. .

2.3 List of Variables and Equations

.~

This model includes nine primary vériables and two
secondary variables. The primary variables influence each
éther directly, while the secondary variables influence the
operatidn of the model indirectly by modifying the relation-
ship among the primary variables.

1) Primary Variables
. Manufacturing Employment (E}f)

. UI Covered Employment (EC)

. Layoff Rate (L)

Insured Unemployment (IU)
Exhaustions (EX)

Number of Veeks Compensated (N)

A
B
C
D. Initial Claims» (I)
E
F
G
H

Amount of Benefit ?ayments (B) ,

I. Consumér Price Index (CPI)




l‘
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2) Secondary Variables

A. Unemployment Rate (u)

B. Rate of Accessions in Manufacturing (4)
One more variable is defined within the model itself:

Covered Layoffs (LC)

The equation system can be used in two different config- ¢
urations, the first cénfiguration has five exogenous vari-
ables: the layoff rate (L), the accession rate (A), the un-
employnent rate (u), covered employment (EC) and the Con- -
sumer Price Index (CPI). - The second configuration is the
same, except that the layoff rate and the accession rdte
are forecasted from the exogenous variagle manufacturing em-
ployment (E{). Each of the other five variables has an
equation to forecast it. Minor variables are defined. for
temporary purposes in situations where they are required.
Trhe letters a and b are ysed repeatedly to represent eqﬁggion

>

parameters.
s .

. $
There are seven equations in the model. The equations

are named according to the name of the dependent variable of
the equation.
" 3) . Equations

. .Layoff Rate

. Accession Rate

. Insured Unemployment

» '\

A
B
C. 1Initial Claims
D
F. Exhau#tions \ .

F. Number-of VWeeks Compensated . Ve

-




G. Amount of Benefit Payments

The ingured unemployment equation and the exhaustions

equation are similar in that.they both useJ; non-stationary

Markov specification and a non-linear method of estimation.

These similarities make it convenient to treat them together

s

in Chapters III and IV. The other equations are similar in

.

that they are all specified in a more traditional linear re-

L] .
gression framework. Their specification appears in Chapter

v

ERI
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CHAPTER III

TWO NON-LINEAR, NON-STATIONARY MARKOV PROCESSES:

INSURED "UNEMPLOYMENT , EXHAUSTIONC

3.1 Definib&on of Insured Unemployment

Continued claims are-filed by covered unemployed workers
who have previously filed an initial cl im and are returning
to co}lgct UI benefits in subsequent wéeks. The number of
continued claims during ; time period is definea as insured

unemployment.” ,Initial claims in previous periods generate

continued claims in the current period and contiqyed claims,
i ‘<
in turn, generate UI benefit -payments (also in the current

period). Thus the number of continued claims during a time

period forms a very useful intermediafe variable between ini-

..

tial claims and UI payments.

—

3.2 Determinants of Insured Unemployment

Insured Unemployhent during any month or week will be

a functicn of:

*In administrative data continued glaims are allocated to
the week in which they were filed. tfiowever, they cover
insured unemployment of the preceding week. Hence, there
is an accounting problem in adjusting the timing.of claims -
to that of insured unemployment. Also, in some jurisdictions
there may be bi-weekly claims taking, which requires further
adjustment. See-Appendix I for data transformation to :
" eliminate bdth problems.




1) The number of initial claims in previous periods.
. _

(As recently as the previous week and as far back as 26
weeks eariier.) The higher the.number of initial ciaimé in
pfevious periods the higher t?e number of people who can
potentially make continued claﬁms in the current period.

2) The "tightness" of the labor market. The more work-

ers who are able to fing jobs during previous pericds, the
. . )
fewer of therf who will reguire UI 1 he current period and

.
»

will meke a continued claim to apply for it. The présent
model expresses the unenmplcyed worrer's ability to find work
during any per:i "+ the probz-
bility of remaininmg uremployed during the current period.
fﬁis is egueal i minu cbabilizy of finding

-

employment or

The prébability.of finding emyloyment fofwa particular
cohort bf people is postulated to be a function of (a) how
iong the cohort has been unemployed already and (b) the ex-
cess demand for labtor services. Hyman Xaitz (1870) has

) .

shown that. the longer a person has been unemployed the less
likely he is to find a job by the end of the current period.

‘The higher is labor demand the more likely a particular in-

dividual is to be hired, ceteris paribus.

3) The potential duration of payments assigned to UI
applicants in previous periods. The longer the potential
duration given, the longer the time during which applicants

-
will be eligible for UI and the more initial claimants will

still be making continued claims during the current period,

-

LRI
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Aruitoxt provided by Eic:

because people who made initial claims in earlier time periods
will still be eligible to make continued claims. This will
mean that longer potential durations will result in more con-

tinued claims during the current period.

3.3 Graphical Presentation

N
i

f

These simple relations lead to a very interesting time
dependence. Before trying to grapple with it mathematically

,it is useful tud: By i rocess. .
£ initial claims in

are eligible for 26 weexs of benefits
and 11’20 = I, - 11,26 are eligible for 20 weeks. As tine
passes the number of continued claimants declines until week
t, when EX, ? T 11 for 20 weeks exhaust
these benefits. i : the people who were
'e}igible for 26 weeks of payments survive and decline in
number. Similarly for the Iz people filing initial claims

in week t2. At a particular week to the number of continued

claimants is equal to the number of claimants remaining from

I plus the nurber of claimants remiining from I,. This
1,26 ~ 2

means the graphs may be added vertically to calculate the

total number of continued claims in any period.

The $lope of the curved lines changes as the continua-

. - -

. i ' ‘
tion rate changes. The slope of these lines expresses how

? . . ‘ .
many of the UI claimants "survive" intc the next period. If

3 3 . ) > . 3
the continuation rate is one the curve will be horizontal

and the iijfe~will be zero, depicting the situation where no

¢ .
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one is leaving the UI system to accept employment, and con-
tinued claims are coﬁstant betweep time periods. Conversely,
if every UI claimant returned to work during- one week the
curve would decline almost vertically and the slope would
bécome very negétive. In all cases the slope will be be-
tween these two extremes and will always be negative. The
present model allcws this slgpe to change in every period
deﬁending ugon the length of time since initial claim (for

example t, - T,, for the group which entered in period tqs

Tor any particuler period, s&Y to,
differ for the group which entered in tl as compared with
-

the slope will

the slope for the group wnich entered in t, because «ggregate

labor dermand is the same Qéince Wwe are lookiﬁg at a single
time period) and the lengéﬁ of time since initial claim is
different. The first group will always have a "flatter"
(less negative) slope at ty because its members have been

unemployed lcrger and therefore are less likely to find a

- - -

job during the current

3.4

P . : : :
the numberi of people making a continued claim

in week t who filed their initial claims in
week p and who are eligible for k weeks of pay-

ments (k = potential duration of benefits).

¢
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the number "of people receiving first payments .
in week p and eligible for k weeks of benefits.
the number of people making a continued claim
in week t and who are eligible' for k weeks og}
paymeﬁts.

“the Qumber!of people filing continued claims in

J

week f; Iu, = I1U = Insured unemployment in
t Kk tk

weeg‘t._
Consider K{,t-i,k’

tinued claim in week t who filed their initial claims i

the number of people making a con-

weeks previous to t' and who are eligible for k weeks of pay-
ments. Compare this number of people with Xt-l,t-i,k’ the
number of people in the same cohort of- insured unemployed

‘u

(same’ initial claim date and same duration), but counted in

the previous week, til, rather than t. During the time be-

tween week t-1 and week t some of the UI claimants of week

-

t-1 will find jobs, leave the labor force or be disqualified

and therefore will not make a claim in week t. However,

i

it is not possible,fer any new claimants to.enter in week
<« *
t; this is because we are restricting our view to a single

cohort who entered in week t-i. Therefore X will

t-1i,t-1,k

.necessarily be greater than or ‘equal toc X .o e
- ’ t,t"’l ,k

Let'us define a coptinuation rate, r, which will be the

%

fraction of UI‘clagmants from a particular cohort who "sur-

vive" into the next week. Then’

. o~

X=X Y. ©(3.1)
t,t-isk rt-l,t\-l,k ‘(. )

0 < rg< 1.




ve {

i .
/ -

"i‘ r will certainly not be a constant. It may be differeﬁt in

& different weeks t, for different ighﬁ%hs;of time i since .
: L ;
» initial claim, or for different difations k.. For complete’ :
_.generality, then, '
‘ : Xe toizk = Tt,ik %t-1,t-i,k (3.2) -
where the subscripts on r indicate indices which may be
’ relevant to the value of r. Similarly, for the previous .
: ¢ . '
week, i 5 -
X = p X, . A E )
t-1,t-1i,k = “t-1l,i,k .t—2,t;i,ﬁ/ A
Substituting (3.3) into (3.4) .
«
. = . . -, i
Ko toik - Ttyink Tt-l,iLk t-2,t0i,k (3.4),
Repeating this pfocess for i substitutions Co T
’ i-1 s
X _ =<H'r‘ Ly x o (3.5)
o t,t-1,k m=0 t-m,i,k t-1,t-1,k .
Now . ‘ ) © \
Teoix T feoi,t-ik ‘5( | . (3.8)
because the number of people making continued claims in" week
-1
+-i and entering 'in period t-i‘is ggual to the number of ’
people filing initial claims in %%riod t-1. ’
o il ' S
. Define b,., = 1nt } 3.7 .
t1k m=0 r‘*t—-r'n,l,k ( ‘
btik can be interpreted as the probébili{y of remaining un-

LY . ‘. . 3 ¢ " C a ) ¢
employed for i weeks, since’ it is the product of the proba- '
bilities of remaining unemployed during each of the i in~:
tervening weeks. ‘

) ' &,




Substituting (3.6) amd (3.7) into (3.5),

]

Xe,geik = Pk Teoi k. (3.8)

4

RN

U, is equal to the sum of continued "tlaims in period t

over all.cohorts:

'

k-1

IU z

X .
tk i=0 t,t"'l ,k

This equation has a simple interpreta{ion for insured

N unemhloyeq'WGrkers with potential duration of k weeks.

:‘ btik is the fraction of. such workefs unemployed in week t
. , . “ .
"Eﬁkér'l ygeks of unemplqymen?i YSlmllarly btik It-i,ﬁ is th?

number of such workers still uﬁ%mpl@yed in week t after mak-

~

ing initial claims in week'\t-i. Equation (3.10) merely states

‘that the number.of.insured unemployed workers can be talcu-
. - " Pl "

lated by adding up ‘the numbers of workers st‘f;?hnemployed

from all previous weeks t-1 which are recent enough that the oA
. . - E .
- - ;3

wbrkers will .not have exhaustéd their benbfits.

+

3.5 Aggregating Over Potential.Duration of Benefits, k
| ) - -~ - ' ‘- . . . .
This« researcher does not presently have data for Detroit £E5

”

on IUtE or rtk; that is, observations on insured unemplbyment -

~and initial claims broken down by potential duration (k).

>

"Instead he has only the .respective sums

K\ '
IUt El IUtk ) and




. e
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. .
where K = maximum éotential duration.’” Only for all of
Miéhigﬁprdoes LMIS have disaggregate data on initial
claims. %ﬁerefore the Detroit model must be éggregated
oyef potential duration, k.

X K k-1
Uy = £ I X

k=1 k=1 iz0 Cetiok

Rearranging the summatio;,
" K-1 - K - . .

. TU. = 3 X . 0 (3.13)

© 0t i k=ivy DotTRek '

Substituting for X, . ; ) from (3.8) ' }

K K

& 1u, = L b I . . * (3.14)
. § ot 120 k=i+l tik ~t-1,k

L 4

-+ Assuming the-continuation rates do not depend. upon
.. . ~ - i -
¢ ' K ) ‘
e Lo Teed ke : (3.15)

k=i+1

This equation éellé,us,that the proper independent variables
) K : s o
for IU_ are z I, . rather than the variables of the
t - s t-1,k .
k=i+1 . K X
exlsting data set, which are It-i = k§1 It-i,k‘

using all of the initial claims (summing over all k) whereas

We will be

we should usg only those initial claims which begin a UL pay-

ment, schedule long enough to extend payment into the current

period (summing from i+l to X). This misspecification of
. j
the equation will cause bias in the coefficient and lower Fhe

predictive power of the equation. A new.factor must be in-

troduced "to resolve the contradiction.

Let X, be the fraction,of initial élaima%t& assigned a
4 L d

~ .

potential duration of k weeks .

Then T = % Iz : (3.16)




vK ! )
I -< Y - , (3.17)
kzisl X \piig o

. K :
where 6. = ~L Xk is the fraction of initial claimants:re-
k=i+l

L4

ceiving a determination of more than i weeks. In other words

6i is the fraction of initial claimants who will not have ex-

-

hausted -their anmeg%s i weeks after their initial claim.
- Analysis of disaggregate data for a}i of @iéhigap
suggests ' . “y
0, k<11

X, ={a, 11 < k < 28

By k = 26

~where & = .037 and B = 0.u4u.%

"Verbal explanation: The shortest potential duratien is 10-1/2
weeks (ten full payments and a half payment in the eleventh
week). This potential duration is assigned to people who
have worked.lli weeks in the year, ‘'preceding their layoff. The
maximum potential duration is 26 weeks and is assigned to
people who have worked 35 or more weeks in the year preceding
their layoff. An eye-ball scan of the Michigan data suggests
that approximately an equal number of UI initial claimants
are assigned potential durations falling within each of the
weekly intervals between 11 and 25 weeks. Call the fraction
of initial claimants assigned a potential duration within
that interval a for each such week. A significantly larger-
fraction, nearly half, of the initial claimants receive a
‘maximum potential duratiom (26 weeks). Call this.fraction B.
Since all of these fractions must sum to the whole,

L4

156 a +°B = 1.

B is estimated as the mean fraction of initial claimants re-
ceiving maximum potential durations over a two year sample
‘and- a is calculated from the equation above.

A slightly better model would make o and B random vari-
ables, but would require the missing data. )




This implies

1,

: | (3.19)
1-(i-11)&, 11 < i <126
4

(3.20)

Equation (3.20) is very similar to equation (3.1013

except that (3.20) applies to all insured unemployed workers
and (3.10) applies only to insured unemployed workers with
a determination of k weeks. The interpretation is also simi-

lar: I, ; workers file initial claims in week t-i. i weeks

later bti It-i workers are still unemployed. Only a fraction

-

6; of these are still insured; the others have exhausted their
benefits. This leaves §; by; Ii_; workers who are both un-

employed and insured. The total of insured unemployed workers

is found by adding up all of the insured unemployed workers

having filed initial claims dyring each of the previous 26

weeks.

-
=

. " '
3.6 Specification of the Continuation Rates

r s is the conditional probability that a person will

remain unemployed in week t given that the person has been

unemployed i-1 weeks. The conditional probability of leaving

T

unemployment is Qe = 1 - r .o If we are referring to a co-

hort of people, T and q, are the corresponding fractions
i i

" of the -cohort not finding employment and finding employment,

respectively.
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What can be said a priori aboudt the functional form of

the egquation determining rti?

A.. Kaitz (1970) has shown.that e is a rising

function of i, indicating the probability of remaining un-
employed rises, and the probability of becoming employed
during the current week falls, as the period of one's un-

&

employment increases.
This trend may be dle to either or both of two reasons:
1) Individual egplanations: The longer a worker has

been unemployed the¢ more his human capital depreciates, the

-

less hesearches for a job and the less attractive he is to

employers. Therefore, the longer he is unemployed the 1less
likely he is to find a job during the current week.

A worker may search less vigorously for a job because
he becomes discouraged about the chances of finding employ- .
ment after weeks of trying.* He may become less attractive
to employers after many'weeks of unemployment because pro-
spective employers perceive his unemployment as evidence of
his lack c¢f ability. Furthermore the upemployed Wworker may
explore the most promisinggjob opportunities soon after his
layoff and, failing to find employment in any of these first-
choice job opportunitiés, he will be forced to consider

progressively less encouraging firms. These later-searched

firms yill be less likely to hire the worker and may be less

"This is similar to the "discouraged worker" effect, except
that th® worker does not leave the labor force, he only
fails to search as energetically as he did previously.




numerous as well,
finding a job-in the 14ter weeks of his unemployment spéll.
The above factors serve to make Py; @n increasing func-
tion of i, but there are a few additional factors which have
the opposite effect: A worker may search more vigorously
for a job after a long period of unemployment because of a
decline in his personal wealth due to his reduced income.®
Also the experience of failure to find a job may induce a

decline in the aspiration level of the worker, both in terms
i
of the wage and in terms of working conditions the workeT
. . . e s . 3 S S ﬁ
is seeking iun his next job., If the worker's nimum de-
mands, fall as his spell of unemployment grows longer he
might be willing to acéigg,évpoor]job that he would not
N
otherwise consider, raising his chances of finding some
job in later time periods,

2) Aggregation effect: Workers with high employabil-

ity leave the pool of the unemployed soonest, leaving behind /

the less attractive workers, who have a smaller probability

of finding a job. Therefore the longer a group has been un-

emploYed the fewer easily employable workers it contains and

-

the smaller the fraction-of the group who will become em-

ployed during the current week.

“Phis factor may be modified by UI itself: Every person
studied here is receiving income in the form of UI pay-
ments. :

~Q

et - ~ ¢
Charles Holt (1970A) has made this the key factor in his
search theory,.

t




_For the.purpose of this forecasting model it is un-

. necessary‘to statigtically identify the above factors. It

b}

is only required that an aggregate contour of rtl for all

insured unenployed workers be spec1f;ed, Here we may be

guided‘by the assumption. that_dpntinuation rates rise as

unemployment lengthens,, at least\during the first few months

of unemployment.~ This is suppor{ed by empirical evidence

(Kaitz 1970 and Perry 1972) and the preponderance of a
) B . X )

priori reasons. . } .

B. The continuation rates must be a function of a vari-
_able which éxpresses thg'excéss of supply)over demand for
labor during the curreny period.  This variable will be
referred to as}Et” It m ' be the SMSA unemployment rate,
or the SMSA rate of accessions in manufacturing, or some
other variable )

C. The influence of aggregate excess labor demand upon
coﬂtinuation rates is not necessarily independent of the dura-
tion of unemployment. Aggregate excess demand for labor méy
be ‘critical for a worker unemployed a long time, but only of
marginal importance for a newly unemployed worker. Th?
opposite is also possible. Thege eventualities should be
alléﬁéd with an interaction term between i, the current

duration of .unemployment, and E., the indicator of the de-

mand for labor.,

“For the purpose o6f° studylng the hiring process and the job
search behavior of Q"eleOj°d workers it is desirable to
evaluate the relativé importance of.the above factors It
is possible to achieve this goal with the present model by
fitting it to .data disaggregated into homogenous subgroups.
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D. Continuation rates are confined to the interval
[0,1] . The functional form of the continuation rates must
allow this as a possibility. This excludes any functional
forms which are linear in the variable i, because the con-
tinua%ion rates would become infinite as the duration of
'unemployment becomes infinite.

.

A specification has been chosen which meets all of the a
priori requirements and is -exponential in the duration of un-
emplbyment (i), but linear in the excess demand for labor (E):

[l . .

a31 a51
ry; T oay toage t aye  Ep t gy - (3.21)

/ i a2<0

az <0

€+ is a random variable, independently identicélly distributed
with zero mean. 3

Specification (3.21) ié diagrammed jn figure 3.2. 1.y
is bounded by the value a, if ag is' negative. r., will rise
and fall with Et’ but not necessarily the same amount for dif-
ferent durations of unempioyment. The interaction term be-
tween Et'and the exponential of i allows the continuation rate
> to fall with an increase - in the demand for labor aﬁd allows

the influence of labor demand to damp or increase with the

duration of unemployment.”

-
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Figure 3.2 Specified Functional Form of Continuation -Rate
For IU and EX Equations

a,i i

T = 3 35
T a1+aze +a4e E

i

LOW DEMAND FOR LABOR

HIGH DEMAND FOR LABOR

.DURATION OF UNEMPLOYMENT (i)




3.7 The Ibsured Unemployment Eaquation as

an Extension of a Markov Process

N

The present model can be thought of as being derived

-
3

from the class of models known as Markov chains.

A Markov‘chain* is characterized by various "states"
and the matfix of probabilities of transitions between
states. Aﬁ’individual must be in one of these states at
any one tiﬁe. In the "siTpled Markov chain the process
obeys three assumptions:

1) Stationarity. The individuals' transition proba-

bilities are constant through time.

Markovian assumption. The transition probabilities‘
depend only upon the current state of the individ-
ual and not upon his history of previdus étates.
Homogeneity of the population. The various members
of the population are assumed to have the same
transition probabilities. This assumpt;on allows
the model to identify the transition probabilities
of the entire population with the. transition prob-
abilities of each individual.in the population.

In this context the present UI process can-be repre+

sented by a cohort of individuals who make an initial claim

for UI in week t-i and make continued claims for UI for i-1

weeks. In week ‘they have three "destination states":

-

* PR
Twe discussion of assumptions borrows from McFarland (1970).
: )

*




State® Probability

Make another UI claim rtf - eti‘

Find employment - 1 - r,
Exhaust payments without finding e s
employment

Since we are looking at the entire cohort of individ-

. /. . . . . .
yals who make 1initial claims 1in week t-1 this cohort will

-
LN

contain within it various "potential durations! and some
fraction of the individuals in it, e ;s will exhaust bene-
fits,®#® The individuals will make another UI claim if they
fail to find employment but do not exhaust payments. There- .~
fore the fraction of the cohort remaining in this state 1is

LY The probability of finding employment is unity

minus the probability of not finding employment.

{ The above three probabilities form the first column
\ .
of "the Markov transition matrix:
’ <

Destination
State®

(3.22)

*Another possible destination state would be for the individ-
ual to leave the labor fcrce. However UI recipients are
paid substantially not to do so, or at least not to admit

_doing so. Therefore UI data can not be used to study this
state.

veds . .
The vailue of'eti is calculated .in Appendix A.




“The first column of probabilities sums to one as re-

quired: The other six probabilities are either impossible

or can not occur in the 'present data set,’ '
. & ) .

. ; .
The above matrix’' represents an extension of the simple
Markov trépéition matrf%. First consider the dependence of
the probabilities u?on the variable 1.l This may be consid-
ered a relaxation of e*t&er assumption (1) or assumption
(3) above or both. If non-stationarity is allowed we may

assum ndividual making a particular tran-

N
1
{
&onthe has been unemployed. This

{ .
correspoern o explanation (1) of section 3.56. If hetero-
% g

geneity 1s allcwed we may assume constant, but different

transition matrices for each individual. Explanation (2)
i

of section 3.6 assumes the r.; are dleerent for different
’ L

=

individuals. The e, musg be unequal across individuals (het-
erogeneity) singe in general UT claimants have diff;rent de-
terminations and will exhaust their benefits after different

" numbers of weeks of payments. This hete;ogeneity will lead
to an expected pcpulatién transition matrix in whigh the tran-
sition probabilities are functions of i (McFarland 1970).

It is possible to distinguish between non-stationari?y
and heterogeneity of the transition matrix by partitioning
the population into Egmggeneous subsets:. The i;ansition
probabilities of the populaulon subsets can then be compared

- to determine whether 81gn1f1cant dlfferences have been dis-

covered. A test for dependence of the’transitiqn probabil-

ities upon i can also be performed at the disaggregate level

R

Aruitoxt provided by Eic:




to test fér non-statidnarity of the i—dependent type. It
is probable that both hete®pgeneity and non-stationarity of

the above types exist. e ‘

The dependence of P . upon t" allows further non-station- .

: - /
arity of the .transition matrix. The necessity of this ex-

tension follows from the efféﬁts of changing ésonomic con-
ditions upon a worker's chanceg of finding emp}o&ment‘ Sta-
tionary Markov chains are capable of making predictions in
such an environmént{énly a few periods ahead, an unéatisfac—
tory result for this project. The non-stationary chain des-
cribes the UI claimant as subject to -continuoucly cha}fgie
transition pfobabilities and should remain accurate over a

much longer range of time than a stationary model would.

-

3.8 Differences in Data

A substantial difference between this and®other iarkov
estimations is not theoretical but relates only +to t%e‘type
of data available. In usual Markov estimations, observations
exist before and after a i-steg transitign so that the tran-
sition probabilities can be easily éstiméted. In the present ' /
case the observations are available onlx‘after a 'series of 1
transitions have been completed. 1n a simple Markov chain'the;
i-step transition matrix would be merely the'i—fh.power of the
l-step transition matrix. In this case each of the transition

matrices between an initial claim and a continued claimr i

weeks later are different, and so the i-step transition ma-

L
~

trix is thefproduct’of the infervening transition matrices.




Pti ‘ . (3.23)

Ll

where Pti(i> is the :i-step transition matrix for individuals

-

stabting in week t-i.

2

This -new -transition matrix can be applied to a vector

- - © 13 \ 3 3 . - * T 3 -
of the number of individuals in each of the three "origin"

’

states to aetermine their nuﬁbers afte

yr

X, . Pti(l> Xt_

ti i,0

column vector of numbers of people in de-

fined states in‘timq t after i transitions. ¢

Furthermore fhe data that exist are aggregate data, not

'

_subdivided by the length of stay in a'particular state.

L
.

. For such data

The model derived earlier is merely a ‘single scalar
equation of this matrix equation, the equation for the state
"make UI claim." This‘identity is shown in Appendix B. -
Note;that the othér.two scalar equa%ions would predict the.

. 3
number of individuals in the "employment" and wexhaust@on"
states. These equations w@ll bé estimated later.

b4

rd
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2%

. ' 3.9 Exhaustions

° R ? " . 4

&

Exhaustees are workers.who have received their last UL -
payment'and are no lgnggr”eligible for UI, but are still un-
employed. If a worker is laid off.and makes an initial
claigp he is given a "potential duration," a fixed number of
weeks for which he will be eligible for benefits. The po-
tential duration cannot exceed 26 weeks and may be as sﬁort._
as 11 weéks, dependiné upon H6w long he was at his;frevious
job. Over the last six years &n averagé of Wu% of initial

-~ g

claimants received the maximum dpration of 26 weeks.

—
-~

'Suppose the worker makes his initial claim-'in week t

,

and is given q§?otentiai\duration of k weeks. He will re-

‘ceive his firs
.

in week t+k. If he is still unemployed thereafter: he be-

payment in week, t+1 and his final payment:

comes an exhaustee. The data on exhaustions reported by MESC

branches is a count of the number of final payments made dur-
ing each month. . i L 5

3.10 Benefit Exhaustions Equation

3—
“The benefit exhaustions equation is very similar, to the

‘insured unemployment equation because exhaustees must have
' . !
. been insured unemployed workers in the weeks previous t6/;£e

current week. The only difference between angyunw@d unem-

ployed worker®and an exhaustee is that the exhaustee has
come the end of his potential duration of payments. The
number of\exhaustions can be eXxpressed aﬁsthe number of °

worke unemployed i weeks and who also have a determinatiopn

3




Al

.of i weeks (k=i). Wgiting this out in an equation,

. ~
;.\ . .
“4? -

EX . = Xi(b ).

t1 'tiI't—-i

The expression in parentheses repreéents the number of
workers making initial claims in week t-i whé are still un-
‘employed in week t. The number of people exhausting bene-
fits in week t will be only the fraction of, this\group with
a determination of i weeks. So the number of benefit ex-
haﬁstions arising from initial claims made i weeks earlier
is found by multiplying the parenthesized'expression b; Xi

.(see Section 3.5). The total number of exhaustions is. the

above number summed over all previous weeks:

t

K
EXg = I Xy byy Teg : (3.27)

i=0

’

This is the exhaustions equation. The only difference be-
tween the exhaustions eguation and the insured unemployment
equation (3.20) is that the weights of the summation in the
former case are {Xi}, the fraction of initial claimants with
a determination of exackly i weeks, rather than {6,}, the
fraction of initial cldimants with'determinafions of i yeeks
or gfeater. Thg'difference‘}efiects the fact that we avre
now interested in the number.of people who do exhaust bene-
fits in the current week, rather than those who have not yet
exhauéted their Sen;fifs in the current week.

The continuation rates, which again determine bti ac-

_cording to. equation (3.7), are specified and estimated, in

’

-
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¢

- the same way as they are for the insured unemployment equa-

+  tion.
3.11 Estimation of the Insured Unemployment +
and Exhaustions rarameters
Three equations constitute the continued claims model:
- K
oo IV s 2 8:;byiTe (3.20)
1=0 )
®
, -1
s ¥ 20 by 7 0Ty pim
v ‘ « m=0
- = (3.28)
30 Tpg T Ty toeg
where © = E(rti) follows the specification in Section 3.6.
Let
i —
by = 0 Tiipm,i-m
T m=0 ’ (3.29) -
l'};len. . ';\‘—-—n —— \ -
a : 1U, -’iio 85,3045 * U, (3.30)

where Ut is a random term whose form and properties are de-

rived in Appendix C. Equation (3;30) is of the form

[N
bl

IU, = TU(al,...,aS; Et,...,‘E I,.... I

t t-26°"t> )+ U

t-26 Tt (3.31)

where .the function IU is non-linear in the parameters a.
A non-linear least-squares method of estimation has been

chosen to estimate the parameters. The method minimizes

<

e the error mean square,

- ".0
.




—_ 2
[1u; - TU(asE, D] 5 - . (3.32)
. _

by means of stepwise Gauss-Newton iterations. It will con-

verge to consistent estimates of the parameters under the

»

assumptions of fixed independent varigbles and zero expecta-
tions of the error term‘Ut. Appendix C shows that the error

“term has zero expectation, but is autocorrelated to the K-th
w

degree. Appendix D shows how the non-linear least quares

(%

method can, bé used to estimate the residual autocorrelation

.

- parameters simultaneously with the structural parameters.
Using this method a new disturbance term is minimized which
. —

is not autocorrélated. The result is an improvement in the

efficieﬁcy of the estimation.




CHAPTER IV

EMPIRICAL RESULTS FOR THE iNSURED UNEMPLOYMENT

AND EXHAUSTIONé EQUATIONS

4.1 Use of Monthly Data

In order to use monthly data to estimate the IU and

. o * St * = 4 E A1 ‘ 4 § E T
exhaustions equations,iwhich:have been specified in weekly
terms, the model must Qe summed over the 4.3 weeks which
comp}ise a month. In this process it is desirable to re-
- tain the current definition of the continuation rate as the
prababiligy of remaining unemployed another week given an
unemployment spell of i weeks. This can be accomplished sub-
ject to the necessary assumption that continuation rates be
constdnt during a single month. The details of this process
are given in Appendix E. ‘ -

Monthly data pepmit: specifications of the continuation
rates which allow the continuation rates to rise and fall
with changes in the tightness of ;he labor market. The
tightness of the labor marxet is expressed in the labor
market indicator E.. Several quantities were tried as Eis

and tested according to their ability to explain continua--

tion rates. ~ a
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-

4.2 Comparison of Specifications
of the Continuation Rates

A comparison of the resulting estimations appears in
Table 4.1. Statistics to the left of the double line are cal-
culated from the insured unemployment equation (3.20) and
statis¥ids to the right of the.double line are from the
exhaustions equation (3.28). Both of these equations re-
quire spec1f1catlon of the continuation rates; different
spec1f1catlons of these rates are llsted vertically down the
paldeT AI1 of the ‘spetificatichis have th¥'same functiR$hal 1 e
form (3.21), but different assumptions are madg.about the
parameters (a;) and about the variable E,

Specifications 1 and 2 do not use any of the variables
Et and are calculated for comparison purposes. The first
requires thé continuation rateévto be constant and the
second allows them to vafy only with the duration of un-

3
employment. Estimation 1 calculates the continuatibn rates

at .79 and .86 respectively for the IU and exhaustlgns equa-

‘;4

tions. Both of these estimates should be taken as gverages

N

over the 26 weeks of insured unemployment, with more weight

¥
i

given in the exhaustions eguation to the later week§ of un-
: £

employment. Since later continuation rates are higher, the

-

estimated rates are higher for the exhaustions equation.
The more realistic specif@cation 2 improves the ex-
4
planatory power of the two equations and adds some information

about the behavior of continuation rates. The negative signs

of as and as indicate that ,continuation rates fise, but at

<
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a declining rate as the duration of unemp loyment rises.. This
is in agreement with the discussion of section 3.6. These
two estimations produce some confidence in the method, but

neither specification explains enough of the variance to be

o,
v

acceptable for projection purposes.
The Detroit SMSA unemployment rate is most often used
as the indicator of labor market tightness, and so it is tried
. . .

here to explain continuation rates. The introduction of the

unemployment rate substantially improves both equations, and

-

the positive sign‘on a, impties, as zxpected, that cont@rua-

tion rate® rise during periods of high unemployment. The

MSE_of each equation is reduced by more than half,and the
predictive power of the equation is much improved. This re-

sult lends substantial.justification to the use of non-

~

stationary continuation rates. -
» The unemployment rate can be criticized as being too
inclusive to accurately reflect the probability of finding
eﬁployment. The unemploymenrt rate i§ a stock variable pro-
duced by two distinct labor turnover flows: losing a job

to enter unemployment and finding a job\ to leave unemploy-

%%

v

Only the latter transition detexmines continuation

ment.

3y

- \

"Specification 2 is about as good as simgke linear approaches
. to the estimation. A linear regression ¢f the form

: K.

: = . . ! -

P IUg = .20 b;j I+_; * e+ (b;'s are constants) allows a more

) i=
complex time depecndence than Specificatiof 2, but still
assumes gtationary ccntinuation rates. Spch a linear re-
gression is found to predict better than /Specification 2
but not nearly as well as Specification /3.

{7

="As. well as transitions into‘and out Af the labor force. ‘

s
=

i
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fates, and the frequency of this transition is measured in
the SMSA rate of accessions. Specificatioﬁ 4 uses the rate
of accegsions to drive the continuation rates,* giving an
improvement in the exhaustions equétion, but a slight dete-~
fioration in the IU equation.ﬁ* The negative sign of a, in-
"dicates that continuation rates rise when accession rates
fall, as expected. The estimation does not provide a clear-
cut decision as to whether the unemployment rate or the ac-
cessions rate should be the preferred driving variable,-but'
confirms that both variables explain some variance.
A closer look at the labor market suggests than an in-
teraction between the two variables can explain more variance

- than either of them separately. Consider the probability

that a particular in

ividual in a pool of NU homogeneous un-
emploxed workers will employment. If NA.workers are
hired from the pool, t ividual's chance of being among
them is NA/NU. This ratio will equal one minus the in-
dividual's continuation rate and will represent an average
continuation rate in a heterogenous labor poolz :It expresses

A)
accessions as a fraction of the number 'of unemployed, rather

than as a fraction of the number of. employed, as does the

!

$_, L e . '

Since the Labor Turnover Sample, which provides the data on
accessions, is sparse in the non-manufacturing industries,
only - the manufacturipg accessions can be used.

e

The deterioration of the IU eguation may be due to the
method of calculating the unemployment rate. Since the
unemployment rate is calculated from insured unemployment,
there is a definitional link between u and IU, which does
not exist between A and IU (section 2.2).

¢ . -
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accession rate. If e create aﬂ interaction variable equal
to the ratio of‘the accession rate to the unemployment rate
(A/u), this variable will‘Se approximately equal to NA/NU*
and can be used as é powerful driving variable for the contin-
uétioh rates. Line 5‘Sh0WS that the new interactién variable
is %ﬁsubstantially better predictor than is either A or u.
The MSE in predicting both insured unemployment and exhaus-
tions falls by almost half and the R-SQR's rise by 5 to 10
percent. The negative sign of ay indicates that continuation
rates rise as the ngw varigble falls, as expected.
Specification 7 introduces a special effect in July due
to the annuél auto layoffs. The workers unemployed by these
layoffs are nearly certain to be rehired within a month and
so do not search for other work, .It is also possible that
they méy not be employed long enough to collect benefits,
even though they make an §nitial claim. These characteri§-
tics separate auto layoff workers from other unemployed
workers and so a dummy variable has been defined to represent
them. The dummy variable has a value of one in July for the
cohort of people in their first month of unemployment, and

Al

zero otherwise. - The specification improves the IU equation

enough to justify its continuej/ase.

Some accessions merely coupt people who quit one job

-

T A _ NAZME _nA (unY - yA (uE + nu) _uNA N
u ° WU/NL ¢ OOC A\ G\ Ik WU YT

NA = number of accessions,lU = number of unemployed, u =
unemployment rate, lE = employment, !IL = labor force. The
second term will be negligible, about 1/20th the size of
the first term, because !L is at least an order of magni-
tude greater than lU.

i
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2 y \
to accept another without passing through unemployment and

-

without receiving UI. Thus accessions might rise during a
‘period of high jcb turnover merely beﬁagse quits have risen,
without the insured unemployed gaining any better chance.to
find a job. Specificaéions 7 and 8 fepgesent twovattempts
to quantify this effecf so as to better predict the employ-
ment prospecté for theéinsured unemployed. Specification
7 is the séame as specification © ;xcept’that instead of
the driviﬁg variable it
is, the nurker
The
success of thi i : ' s ugen the majority of
quitting worxers being "] rather than entrants
to the unemployment poél. Otherwise *heir accession to a
.z ,

job should be counteds The empirical results do not clearly

indicate whether thic specification is an improvement over

it improves the exhaustions equation

s

;
L.
=}

specification £, sinc
but detrac.s irom the fU equation. Because orly a substantial
improvement wculd jus<ify in*roducing the new turnover vari-
able, quits, the specﬂfi:étion was dropped:

Specification 8 limits our view of accessions {o only .
"rehires," workers hié?d aftér a temporarytlayoff from the

same firm.” This quantity will exclude job changers, but

. b Ty T : , ..o .
will also excluda;udgmplcyea people who find new jobs. The
Qvf ) - o f ";'7 - ’
/d/‘g{?&‘\f o - -
. v‘l’ 3 :
e . N roo: s . :
(Accessiohs =llew hipes + rehires. Rehires are reported
monthly by the Job Openings and Labor Turnover Sample.

N - .

’

K3
%
*

$

LRI
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A ]

empirical result is ambiguous and the speéification was

: ‘dropped. The error introduced by the phenomenon of job
ChaQ§E§S is therefore left as a random factor, fortunately
a 'small one.

Line 9 uses specification 6 for the.contiﬂuation rates,
but estimates the model assuming an autocorrelated error term
to improve the efficiency of the estimation (Appendix D ).
The autocorrnelated specification results in a substantial
improvenent in the méan squared error of both equations.

Furthermore almost all of the six autocorrelation coefficlents

are significant, in the sense that the coefficients are sub-

.

po—

stantially more than their standard .errors. Thus the a
priori specification of the error process is confirmed and
the over-all equation is improved in predictive ability.
*Only a minor difficulty remains in that the estimated

value of a; i8 very slightly greater than 1. Since a; is
the asymptotic value ~f the continuation rate, it makes

no sense for a, to be greater than 1.0. Furthermore the
di%ference between a, and 1.0 is nect significant. It was

AN

decided therefore to impose the restriction that a; be less)

e
r

-

than or equal to 1.0. The restriction of course incpegses
the mean séuared error of the equations, but the incregsg
is €0 slight thaﬁ the constraint must be considered entirgly
compatible with the data. This is especially true’ for the

exhaustiors equation, where the mean squared error imcreases

b
’

é

only +*about .01%.

ERiC‘ , : :

Aruitoxt provided by Eric
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The above recapitulation describes the non-linear esti-
mation process employed for the insured unempldymentfaﬁd -
[ hY
exhaustions equatione. It is not qufte‘ae simple as the

[y

familiar linear estimation process, yet the same guide is

ysed: minimize the mean squared error of the equations sub-

ject te a priori knowledge of the statistical processes. .

-

The final results are two equations which can be expected

to predict well and correspond with our view of the re- -

employmeht process.

s.

4.3 Predictive Abilitv of the Eguations
During the Jamdle Pericd

Table 4.2 and Figures' 4.1 and 4.2 comDare the observed
‘and predicted values of the flnal insured, unemployment equa-
tion and exhaustions equation respectively, over the sample
‘period- 'In both cases the equations predict values very

close to the actual values,Aand in neither case do the equa-"
. P ‘

tions reveal systematic error. These figures give further

evidence of the predictive pbwer of the final equations.

v

-

4,4 Estimated Continuation Rates

¢

Table 4.3 lists the parameters estimated from the' final

IU equation and the final ‘exhaustions equatlon, together with

their approzimate standard errors.” Table U.Y presents the

e e

-

- "Since the-estimating function is non-linear in its parameters
the standard errors can not be calculated exactly. They are

estimated by a flrst order Taylor series approx1matlon.
. See Appendix G. .
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TABLE 1.2

COMPARISON'OF PREDICTED VALUES WITH ACTUAL
VALUES FOR INSURED UNEMPLOYMENT - - .

i - AND EYHAUSTIONS - . " . ..
Year Month  Insured Unemployment’ Exhaustions N
. . Actual Predicted Actual’ Predicte
1967 2 135419 153392 1093 - 1004

3 152300 174676 1308 .+ 1187
4 134142 - 155697 1870 1873 °
's 101159 116610 1895 2612
' ) 6 86358 96555 1532 2087 7F
7 194165 191546 1632 1741
8 135954 - 170122 1675 1508
. 9 73704 85164 1198 1099
10 81868 53191 1175 1517
11. 68361 . 65322 1328 1236
12 86037 89013 1141 1327
1968 1’ 108044 104163 1392 1369
o 2 98849 97942 1396 1256 -~
3 95148 98242 1493 1281
4y 772672 78831 1682 1446
5 75829 72215 128Y 1553
’ 6 84345 72090 1202 © 1089
7 132658 162592 1297 . 1022
8 151553 125587 1196 867
9 71394 77985 1173 957 -
) 10 53077 49637 1056 1229
\ 11 66534 62460 992 1084
12 69226 58525 902 | 752
13963 1 . 96621 74884 1041 701
2 93055 88278 1105 , 887"
3 88886 . 917u8 114y 1055
4 85137 96036 . 1498 1087
5 70085 68135 1327 1507
6 76980 65472 . 1234 : 1147 -
7 163358 179434 1095 1233
8 113680 93226 1249 . 676
9 56763 55881 - 1181 747
10 55608 4348y 933 1249
11 © 69357 65154 1135 848
12 97923, 84773 1158 8y 2




~55.

TABLE 4.2 (Concluded)

‘ }
. Insured Unemployment Exhaustions

Actual Predicted Actual Predicted

7

178933 177379 1198 1028 -
204599 . 230083 © 1527 121y
235860 249383 1668 1787
200511 21434y 2307 2608
187376 188396 243y 3422
180471 178107 2520 2555
284372 248u28 2438 2867
263518 241177 2383 2485
1939743 221067 2547 2084
226281 218607 2391 2697
251145 220731 3324 018
296558 316231 3331 3921
334986 3153394 3826 3703
2883932 273300 4165 3723
307436 2958u5 4229 . 5208
268521 2826389 4365 4yl
2303u2 238402 4Ll 4205
210218 198873 4238 Lug87
259708 2685586 3598 - 4027
231182 223008 4012 301y
181422 19541y 3413 . 3192
175872 172118 4us52 © 3969
181623 172032 3360 4181
211401 1938817 Loul 3748

OO & whN P




TABLE 4.4
ONTINUATIO!N. RATES ESTIMATED FROM
. INSURED UNEMPLOYMENT EQUATION .

Labor Demand: Low Average High

Hleeks of Standard Standard Standard
Unemployment

Rate Rate

Error

R&g, Error

Error

.693 .027 .6u8 .027 .603 .035
.797. .010 . 759 .01y .721 .021
. 864 .018 . 832 . .018 . 800 .019
.908 .020 . 881 .017 .853 .018
. 937 017 .913 .016 . 8390 .022
.956 .013 .936- .017 .916 .026
.968 .011 .952 .018 .935 .030
.977 .009 .963 .020 . 9483 .033
.983 .008 ".971 .021 .859 .03
.987 .009 .877 .021 . 967 .035
.990 .009 981 .021 .973 .034
.992 .009 .985 .021 .977 .033
. 994 .008 .987 .020 .981 .032

CONTINUATION RATES ESTIMATED
FROM EXHAUSTIONS EQUATION

Labor Demand: Low Average High®

Weeks of Rat Standard Rat Standard 'Rat 'tandard
Unemployment ate Error ate Error ate Error

. 848 .027 . 820 .0u2 . 782 .068
. 857 .01 . .831 .029 . 805 047
. 866 .03 .8u2 .018 .818 .029
.873 .007 . .852 .008 . 830 .01%
. 881 .00y . 861 .00y .841 .008
. 888 .005 , -869 .008 .851 .013
. 894 .008 .877 .013 . 860 .021
.900 .011 .885 .018 . 8689 .028
.906 .01y . 892 .072 .878 .034
.911 .017 .898 .02 . 885 .038
.916 .020 .905 .028 .893 .0u2
821 .022 .910 .030 . 899 .05
.926 .02y .916 v .032 ,906 .0u7
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continua{ion rates calculated by substitution of

1

e estimated

'(‘S‘xﬂ'g.‘r'isr«\ﬁf;‘&ﬂi\w*\'“‘ﬂ

V\‘LY,,

paramet%rs into the functlonal form (3.21) of the

0
O
o}
r{-
[N
o
=
o
1

a’

S-v

tion,rates. The rates are arranged w1ph dlfferen% rows cor-
respondi' to different durations of unempTOyment;and dif-
ferent colupns corresponding to dlfferent labor d%mands.
Figures 4.3 and 4.4 diagram the contlnuatlonirates esti-
mated from the IU and EX equations. The diagrams have been ar-

-

ranged so that the horizontal axis is the duratl of unemploy-

-

ment and different contours reDresent dliferlng lébor demands.

The lowest contour pictures contrinuation rates in‘a tight

' . . LY
labor market, the middle contour, 1n an average lébor marxet

and the highest contour in a loose labor market. ?he demand
for new workers is quantified in the variable Et (;A/u):
an "average" labor marxket occurs when E. .is equal %o its
mean value and a "tight" or "loose" labor market décurs when

.

is a standard deviation above or below its mean- value.

Continuation Rates:

‘

The following ohservations can be made about the esti-

mated cortinuation rates:

1) The estimateq\continuation rates are in the inter-

val [ 0,1] as is required by their interpretation as a

s
-

probability.

’

2) TFor a, given unemployment duration, a lower con-

tinuation rate always accompanies a higher labor demand,

and vice versa. This leads further credence to.the defini-

tion of continuatéon rates as the probability of remaining

unemployed.




Figure 4.3 Continuation Rates Estimated From
Insured Unemployment Equation
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Continuation Rates Estimated
From Exhaustions Equation

Figure 4.4
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K4 3) Continuation rates rise with duratién for the entire
?% weeks of unemployment insurance payments, indicating that
the longer an unemployed worker remains unemployed the less
éhance he has of finding employment during a succeeding time

interval. This result is in agreement with both a priori

reasoning and empirical results from.other studie¥ (section

3.6). The effect is most clearly visible in rates \from the

fp equation, which have narrower confidence interval
is also apparent in the rates from the exhaustions ‘eqyation.
Tﬁis shéuld be consddered one of the’dominant feayures
of job search. It is useful to think of the unemployed as
being ordered in a gueue, rather than being an amorphous
ﬁpool"‘or a "reserve army." An unemployed worker has a po-
sition in the queue defined by his probabi;ity of being
hired during the next week: +the higher a worker's chance of

being hired, the closer he is to the head of the queue. A

-

&

" particular worker will be positioned by his age, race, sex,
/
skills, etc. as well as his duration of unemployment. The

Empirical finding of risiﬁg continuation rates means that

{ . e, . . .
.{the longor a vorker has been unemployed the further back in
7

¥he queue he is likely to be found.
' 4)  All three continuation rate curves are asymptotic

,to the value one. A continuation rate of one corresponds
to a certainty of remaining unemployed during the pext week.

‘A worker's chance of getting a job neVer declines to that

~low a level; however, it tends 'to that extreme as the duration

~

\ of unemployment bécomes very long. A worker who has already

been unemployed {®r many weeks has very little chance of

" - =




~

getting a joﬁ during 'the next week, though his chance never
actually falls to zero. For example, an insured worker who
hés been unemployed éS weeks has only about 1% chance of
becoming employed during his 26th week of unemployment.

5) One surprising result of tge estimation is the tight
curvature of the continuation rate graphs. The curves are
steeply sloped during the first eight weeks of unemployment,
but flatten out for longer durations. During the first eight

weeks of unemployment the continuation rate (for average la-
<+

bor demand) rises .31 (from .57 to .88), but during the next

eight weeks iikzgses only 0.08 (to 0.96). Of courée, any

curve of the expenential form used will have a‘decreasing

slope, but the rate of this decline is ehpirically estimated.
The abrupt aecline’in re-employment rates can also be

éeen in the numbers by; defined in equation (3.7). These

numbers are the fraction of workers still unemployed in

week t after i weeks of unemployment. Assuming "average"

labor demand, byj declines from 1.0 at i#0 to .10 at i=8,

and to 0.05 at.i=26. fhis means that 90% of the workers

laid off get jobs during tﬁe first eight weeks of unemploy-

ment, but of the remaining 10% of the laid-off workers only

half of them get jobs during the entire 18 weeks remaiginé

in the maximum UI benefit period. This makes it clear that.

the workersiremaining unemployed after eight weeks experienée

a particularly difficuit +17fe finding a job as compared to

the majority of workers laid off.

The most likely explanation of this phenomenon is in

terms of a heterogencous labor market. Most insured unemployed
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workers updepgo a short spell of uneﬁployment, 30% of them
lcaving the UI roles within eight weeks .of their initial
claim. Some of these short-term unemployea workers may even
be on relatively fixed layoff, being fairly certain of.re—
call by an auto.ménufacturer. The low continuation rate in ’
the short durations reflects these workers' ﬁigh probability
of returning to work.

After the short-term unemployed workers have regained
employﬁént a small group of difficult to employ workers re-
main unemployed. The high continuation rates after eight
weeks reflect their small chance of finding employment. The
existence of such groups.means only that continuation rates

. .
hwii}—%ise; in order for the continuation rates to rise as
rapidly as they do in the early weeks it is necessary that
these groups be very distinct and that they have igpstantially
different ratéé of re-employment., The empirical finding that
continuation rates rise rapidly during the short unemployment
durations is most likely evidence for a markedly heterogene-
ous unemployed labor force, where the heterogeneity imblies
markedly different®rates of re-employment.

It is implausible that the steep rise of the continua-
tion rates can be explained alternatively by rapid deteriora-
tion of an individual's chances of:re—employmént. The in-
dividual factors which may explain an increase in continua-

tion rates (described in section 3.6) cannot be expected

to operate so quickly as to produce drastic changes in a

worker's employability within ‘a few weeks. For example a




-

-6

worker's real or perceived human capital cannot be expected

!

to depreciate %Epidly during two or three weeks of unemploy-:

ment. HNor is it %kely that the worker slows his job search

( .
. In summary, -fhe finding that continuation rates rise’
. 4

substantially during the 'first few weeks of unemployment.

rapidly during the first few weeks of unemployment implies
. . . . . ‘
a substantial ingquality within the unemployed labor force

.\\ N - i 3 . b Y -
in terms of different workers' abilities to find jobs. This

z

is not to deny the bossibility of declining individual re-

employment ratesy but only that whatever individual effects

occur are swamped by the aggregation effects.

€
b
3

% . e ; . .
In fact individual re-employment rates may rise (due to de-
clining aspiratiohs). Aggregate re-employment rates would
still fall.




CHAPTER V | ' B

FIVE LINEAR EQUATIONS: LAYOFFrS, ACCESSIONS,
INITIAL CLAINS, NUMBER OF WEEKS COMPENSATED - -

AND AMOUNT OF BEHNEFITS

5.1 Layoffs and Accessions

This UI model is driven by the two labor turnover vari-
ables, layoffs and accessions. In this section relation-
ships are developed to forecast these variables from the’
behavior of employment.

A layoff .is a separation from employment initiated by
the employer without prejudice to the worker.” An accession ™
is any permanent or temporary addition to the employment roll.
Layoffs and accessiogs represent the primary tools” ™ with
which firms can rqggi;d.to fluctuations in the demand for
their products by expghding or reducing their stock éf em-
ployed workers. 1In order to exgand employmen%, and hence
production, a firm can increase accessions and decrease lay-
offs. To reduce employment a firm can decrease accessions

.

and increase iayoffs. Hence there will be a close relationship

‘“See U.S. Bureau of ‘Labor Statistics, Dept. of Labor,
Form DL-1219.

¥

““0ther forms of labor turnover exist, but these are not =* |
primarily under the control of the firm. These include
quits, discharges, deaths, rectirements, .etc.

-65-~
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’ »
between &ccessions and Iéyoffs ané’?ﬁg fluctuatlons lh em-

ploymenii This relatioesﬁlp should ‘nat be thought of as,
causative (in either direction) since it is -fluctuatiens
in product demand wHich produce both changes in emplo&ment
and labor turnover.

.~If a firm decides to reduce its.employment in tﬁe face
of a fall in product demand will it choose to cut normal

&

accessions or to lay workers off? The answer depends upon

(- X3 .
the durction of the redyction in employment. If the re-

ductien in employment iéuexpected to be brief the firm Qiil
try to avoid the costs associated with layiﬁg off workefe
only to rehire theL; if it ean, a few months later. The
costs to the firm of laying off workers include the amount

of UI benefits to laid off workers, the loss of jeb train-'.

ing invested in the employees, particularly in those firms;\l

with a large specific investment' in their employees, and,

the employee search expenses incurred by the firm when it
) ¢

must rebuild its work force.  Different. firms will experji-
ence different costs per employee, but most firms will at-

tempt to avoid these costs by alternatives to layoffs.,

»
1

As product demand falls'we would expect “firms to re-

duce their accessions and possibly the number of hours per

weekvworked by their employees. " The flrst of these will -

L3 -

cause tabulated employment to fall so that a decllne in
-

employment will be a88001ated w1th a reductlon 1n accessions

)
7 ¥

P . . l ™~
These ‘costs are discussed by Barth (1871) .and Ho%t (1960).

-
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: - ==
- “ . '
. .

immediately. If'the_Qechée in product demand pérsists, \\

", some firms will begin laying off workers. This may, occur .
3 e
. . S o
even before accessio?% have beeh.reduced to zero if the firm

has a heterogeneods work force. In this gase the firm may

\

be hiring workers in one category, while layingioff workers

In" partigular workers in which'thg firm:has in=

-

L. %in another.
. [ 2 .

-

.
-
Bd .

vested specific training or “are skilled ‘and require high re-

v

-~ ’ \

hiring costs would be less likely to be laid .off and may .

. x hN - L

[ . B ‘..\ .”' B
evén ‘be hired, '‘while unskilled workers are laid off (Barth

: C . T .¢
1971). Accessions will remaipn low as product demand persists, -

A ) s

.\ . & .
but layoffs will account for a lagrger part of employment re-

N . - ¥
- ductions. . .

»

" . These conclusions follow from.the cost of layoffs rela-
M . &‘ "- : [ L
tive’ to the Co0st of reductions 1n.acce881§hs, but these fac-

¢ 4 : °

tors are little guide tg thelength.of time lags ;nvoIved;

-

[ IS ‘

WhiO%£$USt be estimated empirically. A distrihbuted lag model:’

, has been' chosen to determine the time lags and to establish

. : : 8
. . forecasting cquations.~ The models express accessions and, .
s i laybffs as a function of’changes in efpployment in current
a [

and previous months. The lags between employment and labor
‘:‘ . . / - ' - : . ’ s v
turﬁﬁier allow chamges in employment in previous months to

-, . . » . f - ..

»

determinc‘accessions,and layoffs'duriﬁg the curr%a% month. —-—

te £
. B
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x>
"

1 ni y + . e e
qonthly dummies + ailA§”t+l %ﬁéEMt +‘alAEMt-l + +
amAEMt_m c (5.1)

’ . 3

+ R SR - y
cep T DoBEM, b BN

-
[

= monthly dummies + b .AEM
o -1

i : . o - ‘ €5.2)

We expelt‘a smooth, buf neither stricfly ascending nor de-
scending patterg for the coefficients a and b, so we choose
the Almon polynomial distributed *lag technique ‘(Almon 1965)
wiig;the simplified estimation method desqr'bed by Cohen
(19735 pp. 53-55) to estimate’the coefficien®ay ﬁé polyno-

’

mial 2f the 4th degree was chosen and g maximum lag-{m) of

one year (12 month® was allowed. ‘The \results appear in

Table 5.1. - : n .

: 5.2 Empirical Results &\

. % N '
-~ . The equations 5::\$ﬁg employment and labor turngver data

for 'Detroit manufacturing industries fairly well (R2 of .90

LY

R and‘.80,‘q§spectively for’acceésidns and layoffs), and the

— . N
;

‘The seemlngly leadlng erlable A?Mt+l must be included be-

///f';eause of a dj Screpancy between the reported time interval
< ‘" for the lab turnover’ variables and the employment vari-
. ables. Labor turnover variables such as A and L are re-

<y -ported ovcr.célgndar months. Employment EM is reported as

. of -a period near the middle of the month. ‘(The week includ-

3ng the l2th of the month). Therefore AEM _, , measures the.

change in cmployment between the middle of the next .month .,
and the-'middle of the current month. Sincé this intervdl ._

' includes half of the current month it #s necessary to ex-’

. plain labor turnover in the current month. '

3
L

.

. ‘' e
. . . .
4 ° ’ . H ]
.
. .
f .
. .




TABLE 5.1

. ) -
PARAMETERS FR0O:4 ACCESSIONS AND LAYOFFS EQUATIONS

Accessions CRZ = ,90) Laybffs (R;Z = ,80)
Variable Coefficient T—Statistf?\\Coefficicnt T-Statistic

>~

Constant , 2.56 " 8.88 2453 7:43
AEM_, | .00150 3.20 .00038 -.79
AEM .00176 4. 32 .00162 -3.36

t

AEM,. 4 .00155 3.74 100222 -5.47 4
AEM, _, #0011y 3.0 .00223 . =5.u0°"
ACM, 5 - .00076 2.08 -.00186 -4.96
AEMy _y ©.00055 1.42 .00130 -3.5%
AEMy _g .00055 «1.45 00069 . -1.81 -
AEM_ _g .00076 2.10 © -.00015 - -.39
AEM, _4 . 00112 2.86 .00025 .698
AEM 00143 . 3.27 .00047 1.21

AEM .00158 3.32 -.00049 1.13

t-8

=0 . e o e wm e e . B (
AEMt¢Tﬁ‘ . .00096 1.52 .00035 - 79 -

Jan . ' . .0976 -.23

Feb , _ . -.120 '--.273
JMar . 2. 735 ~1.88
Apr . 1. ‘3. .992 . -2:08
May 63 " 3. .32 o -2.99
Jun 4

‘Jul

Aug

Sep




A%
o

.. . . . . . -~ .
estimated coefficients are in agreement with the above dis-
__cussion. Figure 5.1 presents a graph of the first few coef-

ficients of AEM in the two equations. These coefficients
can be interpreted as the changes 1in manufacturing layoff
t 4 .
. rates ané accession rates’in current and future months that

are associated with changes in ma#nufacturing employment

assumed to occur at the point in time marked AEM on the
graphw . . .

o

For example suppose there is a fall in employment at
.AEM. ~ The graph shoys that it is simultaneously associated
with a large reductdion in accessions and a relatively smaller

increase in layoffs. During the next few months further

.

cuts in accessions are made ang furthe® layoffs occur as

the fall in product demand persists. ¥The graph shows that-
Y the ,peak in layoffs lags the employment decline by about two .

v

months, whereas the trough in accessions is about concurrent
. . = 5 -
with the fall in employment. Furthermore the decline of

. . . oA . . .
accessions 1s quantitatively more important than the 1ncrease

in layoffs during the month of the employment decline, but

r

theﬁeaftep the increase 'in layoffs exceeds the fall in acces-

sions. ThlS is in agreement with the foreg01ng d*scuss*on

v »
T

of labor tuphowbr since. layoffs, be’ng cosLly to the firm,

KWIiI’——_HETayed.untll all alternatﬂves have been exhausted.
/ t . ’ [

”

v

The location of AEM a hak*f month before. time zero is ex-
plained by the different collection periods for the turn-
over and employment data. ‘See footnote, p. 68. °

~
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A reduction in accessions, having a smaller cost to the
- L 4

firm, can bggin soon after a decline in product demand is . "

£y

encountered. , . ' ,

.
> .

" )

5.3 Initial Claims Lguation

A covered worker will usually file an initial claim

- B )

for UI within fhg week-immediately following his layoff.

However, the worker may delay filing for a few weeks or -

+h

may never file for-UI benefits. Thus, the number of initial "

claims in the current week will be a function of the number
& . ’

of layoffs in the current week and a few previous weeks.

v

Special‘étudies done in Indiana (Andrews 1957) and .
Ohio (1965) show that mostqébveréd workérs file for UI. B

. . . . o . et et e e e e
-within two ar three weeks of begng laid off.. This means

¢ / . ‘ -
there will be initial claims arising from layoffs in both

i .

the.current -and previous months, since a worker laid off

. near the end of the previous month may make an initial

claim in the current month. But only:an insignificant

" number of initial claims will arise from layoffs 'mese than

"o one month before the®current month. ‘Bxpressing this de-
> * 4
pendence +im a distributed lag, - _ * - )
B . . . .
. d . 3 . .
- . ~ . L ,
L4 ’ ., ! ) ?’7 - . L

"Technically the uorker may delay filing as long as he wants,
subject only to.the regquirement that he have sufficient
"credit weeks"- (wgeks of covered employment) during the

year preceding his initial clgim. He could delay filing

o up to 38 weeks and.still have the minimum 14 credit weeks
during. the previous 12 month period.  Thus, the legal re-
Jstrictions on delaying filing are very loose and ‘will .
rarely penalize the worker for delay. (Michigan 1371) '

- - . . \ ) .

Ay
.

»

'a hd a - *
- : ; . S * * 253
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initial claims in month t

and , ’ layoffs in month t.e

The numbers a, and a, are the (marginal) fragtions gf covered

laid off workers who file for UI. These fractions cannot be

considered constants. since they reprecsent the outcome of
- LY .

workers' economic decisions as to when and whether they will "

- TT - . :. . )

file for UI.

..°

. The .decisions may not- be enfirely,rational, but the§

»

. will Peflect some balande between the costs and benefits of-

Ul:

" 1) The cost'of filing: the trouble of becomlng in-
L - p )
’ formed about the UI system, the transaction costs

oF collectlng benelﬂts, and the psychological

>

dlscomfort of being Dubllcly SUDDOPted .
' v
The beneflus of £iling:. the'total amount of

b

geekly UI payments over the expected duration of
-unemployment. ,1r1c“w111 be larber the longer

the worker expeécts to be unenDloyed

The costs of filing will remain roughly constant'qver time,'
but the exbected bemefiis will changé with the tightness_
. < :
of the labor market and, hence, with economic inditators
'1' ¢ . U - .

7=

Varjation in the fraction of laid off workers flllng initial
claims ip .recognized in the method for calculatlng unemploy-
ment (U.s. Dept. of Labor 1960).

* »

[ 4
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[} .
- ‘ \ w
.

" Of the demand for labor. 'Thﬁsd the fractions a, and“'a2

. ' can be taken to be funcpdons of "economic indicators. 4
, "y
Choosing lingar functions and defining Et as the relevant

.
»

economic inditator, )
- ‘ ‘\ .

s ) a) = by *+ blEt _ o (S.H)b

3

-

(5.5)

-

and ag = by + bgEidy,

.
Y -

‘ ’

substituting (5.4) and (5.5) into (5.3)

I, = ajbgly t/aiﬁiLtBt + absL, y + asb L. qE. ;. "(5.6)
A i

r SR
) »’
. 4@
5.4, Empirical Results ' ‘
. Vi . . /
) -
// L | & R : X
. Two indicators were used as the variable Et and each
L 4 . ‘ . ’ ' ) d
R was found to have an independent influence over, the deciSisn
. 'to file for UI. The variablés are the-same as the ones used -
. ‘ , o :
. R Iy . ’ ‘.. N " ‘ <"
O ' ‘ ) a B > / ‘ {
This ,does not mean the worker studies these statistics to .' -

forecast how laong he. will be unemplcyed; the worker has .
more dikect information in the form of whether he has job.

leads, whether his acguakntances are being laid off’or %
hired, etc. The specification assumes only that the eco-
nomic indicator E_ is correlatedkwith the personal infor-

mation of the worker. ’

L .




.
. v

- °

in the insured unemployment equation; the SMSA rate of acces-

o

sions and the SMSA unemployment rate.

The estimated equatidn is of the fornm

. <
L]

. >

It s moothly dummzes.+ elLt + a2L A # a3Ltut
. . \
trayle g *oaghi gAcy *oagly U SO

N

The ‘variable L, represents a problem for the estimation, since
L

layoff rates are not readily. avallable "for the non- menufac-

»

turing sector of the UJSP Hence, it is necessary to assume

that layoff rates in the non-manufacturing sector are egual

to layof; rates 1n the manufac turiﬁg secior. Then the number

of layoffs.,is equal to the layoff nstetln manuf facturing nul-

tiplied by total employment. ‘The spec*:zeaukon'w i1l be

falrly accurate if layoff rates in thé two sectors are hi
°

*correlated, except for seasonal differences, whlch.are

e .
/6oontgd for by thé&@onthly dumnies.

. )
Estimates of the coefficients appear below:

. .

- v

"Again the mxthod of calculating the unemployment rate leads
to some circWNarity; it wbuld be preferable_not to use the
upemployment fYate in thiS equation.., See section 2.2. How-
ever, given the, fact that' the unemoloy“ent rate must be' gn-
cluded in the equation znd the fact that ‘the on1y available
estimate of the unemployment rate is calculated from UI
claims, it is begter to include u as an 1ndvrect facto*,
than as a direc*’ factor. The specified equation is driven-
by layoffs, and the ynenployment rate enters only LndLrecLly'
to influence the Lrans*tlon rate betwecen layoffs and ini-
tial clainrw, This is superior: to using the unemplcyment
rate to deiermine inwt;al claims, though ‘some correlation

-unavoidably remains. ‘ .

Wi _ ' =% .
- The estimated standard errcrs of the parameters appear in
parentheses below the estimaled parameters.of all the
lipecar ecuations. - ' ’

s
-

Q
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. monthly dummies + 0°209Lt - 0°108LtAt

(.133) (0.018)

- 0.080L A

1 t-1"t-1

+'0.115Ltut T'O.ﬁSGLt_ -
(0.018) (0.111) (.023)

R-SQR = 0.94

-~

«

The statistical fit of the equation is close, though
it would be much closer if non-manufacturing layoff data were
available. This equation is identical to equation (5.5) ex- .

cept “for.the iéclusion of monthly.dumﬁy variables and the
f

exclusion. of the term Lt-lut:l because its coefficient is

L

found to be insignificant. The other interaction terms are
significant, indicégzng that the fraction of laid off workers
filing initial claims for-UI does indeed vary with ﬁhé,demand

for labor. The signs on the-interaction terms indicate the

fraction of i off workers filingQa,claim increases with
gn’increas& in the unemployment rate or with a fall in the ~

rate of acdessions. This coincides with our understanding

\)

of the laid)off worker's decision to file an initial claim,

[

¥ . .
an increase in the_unemployment rate and a fall

rafe ¥ﬁ'accessions occur during a fall in the demand
/ . ’

or. This f3ll in the demand for labor should,.and

13

guse an increase in the fraction of laid off workers.-

/, ~
e igitial claims. ;-
. .

ind the magnitude of this effect,.the ihitial claims

7.
/




I = moﬁthly dummies + 0.865L + 0.115Lu (- 0.188LA (5.9)

For mean values of the unemployment rate and the accessions
rate the above equation implies the (marginéi) fraction of
laid off workers making init+al -claims is 0.73. Thus, if‘
there are 100 extra layofis therefwill be about 73 extra/
initial claims, during gither the same month or'the néxt
month. ‘But, for 'each one percent increase in the unemploy -
ment rate there will be 12 moré initial claims, and for

each one perc;nt increaé; in the rate of accessions there
will be 19 fewver initial claims arising from the 100 layoifs. .
There-is no independent scurce of data with which to compare
these figures, but they éppear plausible, both.in direction
and magnitude. The intuitive plausibility of the equation

. -

and its close statistical fit allow us some confidence in

its Qbility to predict initial claims. ﬁﬁsi

5.5 lumber of ‘Jeeks Compepisated

LS
Not everyone who files a continued claim for UI, and
. r
[ e \ .
is therefore defined as "insured unemployed," receives a

UI payment. The claimant must serve one "waiting week"

’ i,

before he receives any payments, and he may be disqualified’

from benefits, either temporarily or permanently, for various
L]

enumerated offenses, sucg as refusing to acgept suitable
: 1 _ :

employment. Thése exceptions reducé the qumber of weeks

acfually'compensated slightly below the number of insured

unemployed. There is o strong'reason'to suspect that the,

i




gap between these two numbers varies cyclically, and the data

(3

suggest that it does not: regressions using cyclical vari-
- {

ables such as the unemployment rate and the ﬁateiaf:gccessiqns

{

to explain the gap were ineffective.® Yet a éubstantial vari-
ation exists.since the simple regression 6f the dependent
variable "number of weeks compensated" on the indepéndent
Jariabie "insured une%ployment,” gives a coefficieﬁt of de-
termination of onl§.0.86. .

The eiplanation lies in-thg timing of claims and payments.
A payment 1is recorded one or two weéks after the correspond-.
ing claim is made. A claim filed at the beginning of the
cur;ent month will correspond to a payment in the same month,
but a claim filedvét,tﬁe end of the current month will'cof-
respond to a paypent in the next month. Payments reéorded
in the current month will correspond to claims in both the
current and previous months. This leads to a moving éverage
specificatidn, ., ' )

f‘ . f ’ :

IUt; } (5.10)

=
n

I L L S , -

v

where N, = number of weeks compensated during month t.

"

sin the actual estimation monthly dummy variables were
< . . /

.included to reflect the different seasonal pattern of N as
tcompared with that of IU.

\ - ‘ -
ST Wl i & N + N
N, monthly dummies 4 0 HSSIUt 0 BSUIUt_1

(0.0405) (0.0400)

R-SQR = 0.975 ' J | | f .




The close {it of this;equation, exe&plified'by the high
coefficient of determination, and the small standard errors
of the estimated parameters, provides empirical substantia-
tion for the relationship formulated on a priori grounds.
The estimated parameters show that 100 additional insufed
unemployea in one month will leaduto about 46 additional UI

payments in the same month and about 35 additional UI pay-

ments in the next month, leaving about 19 of the additional

¢
-

claimants to go withoyt payments.

I3

5.6 Total Amount of Benefits

-

Ddring the sample years benefit rates ranged from $16

to $87 per week, depending on the forher wages of the insured

worker and the pumber of his dependents. Dividing the bene-
.f%giaries_into groups , the average benefit rate paid in

Detroit is a weighted sum' of the rates for different groups:

(5.11)

¢

the benefit rate for the ith group of

beneficiaries - .
the number of beneficiaries in,%he\i%hiﬁpoﬁé:“f

the number of weeks compensated = zﬂﬁi .
. . . o1
= total amount of benefits (in doilaps) =)

‘In_ordér‘td cvaluate the above‘ékgreésioﬁ,w§,ﬁeed some
thﬁory of the relationship between the weights, Ni/N,_and
' . .

.

(Y

* - Q . ‘ .
Since January ,l, 1972, the maximum weekly benefit rate haé
been changed to $92. , S :

~
To®
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~the bencfit rates, Ri' A complete,analy%is would be beyond "

thé bounds of. this study, but even a,simple view of the com-

ponents of insured unemployment is useful.

*

When labor demand is high and insured unémployment is

low we would expect to have a disproportionately large number

of* "disadvantaged" groups on the UI roles. This is-because

\

"disadvantaged" workers by definition are workers who have'.

trouble finding employment, even when aggregate labor de-

“mand 1is Bigh. As Jabor demand falls, progressively more.

-
-

.employable workers are laid off and claim Ul so that the
proportion of disadvantaged workers in the insured unemploy-

ment roles falls also. If We assume further that disadvan-

[

* 5. - . . ,
taged ubrkers receive lower.wages when théy woxgk and, con-

versely, that the more employable workers Yaid off.du}ihg
a cyclical downswing are likély to be.highér wage workers,
}hen the averagé wage paid to insured hnemﬁloyed worke;é
'(prior to layoff} during a period'of high labor demand;

will be less ‘than during a period of low labor demand.

Since highe% previous wages will bring a worker higher UI -

payrients we concludesthat -average UI benefit rates will bé)
higher during periodsiof high unempioymeﬁt.
v Therefqre the average bénefiﬁ’rate is.assumed to be a

‘

linear furction of the unemployment rate. Thefmaximu? weekly

benefit amount is set by statute and®fixed at any particuldr ,

time: However,. it is revised frequently by the Michigan

Legislature in accordance with the level of the U.S.'Deﬁkrtﬁ :

“ment of Labor's Coﬁ{pmer Price Index (CPI). (Michiggh, 1971,

.
L)

!

. L4
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Section 27 (b-1)).: Accordingly the weekly benefit amount £s

also taken to be a lineaxr function of CPI-

b . 3

':B ‘
t .
NZ = ay *ta,u. *oa, GPIt . (5.12)_
Multiplying by Nt N
= ‘ " P
Bt_ a, Nt + a, Nt U + a, Nt CiI,c _ (5.13)

The above equation fits tHe data extremely closely, and

all of its parameters are highly significant

B, =.+331 4 0.0203N_ + 0.00107N_u, + o.ooozesrztcpl?‘
(.0046) ' (.00023) ~ (.0000uY) .
' ' : (5.14)
- R-SQUARE = 0.936

Dividing the above equétion b& N gives’the average
benefit rate for different levels of the ihdépendent vari-
ables. If we fix CPI and N at their méans,,tpe average
benefit Qil; be a fun?tioﬁ of the u?fmployment rate. To

explore this dependence the average benefit rate hasbeen

‘calculated fcr three values of u: the mean of u, a value

of UVg;e‘standard deviation less than_ the mean, and a value ',

-

of u one standard deviation more than.thg mean. Table 5.2
shows that the average benefit rdte changes substantially

over the business cycle and that the changes are in accord

-

with the prewvious discussion. When there are few people on

I3

the UI roles these tend to be the lownwége,_low—bcnefit rate

/

individuals. ®But loose labor -markets “find higher-wage,

-

.




TABLE 5.2

AVCRAGE WEEXLY BENEFIT RATE
IN A CHANGING LABOR MARKET

. ) - A \

-

ﬁ
3

S

vW

. L Approximate -
. Unemployment E:ggis‘ S:Z£ige corresponding
nate ’ demand benef{t rate weekly income,
’ . . ‘¢ <+ before layoff
’ mean - standard . A
. . . A - &
deviation = 5 o
3.2% high $u6.00 $80.00
mean =
\ s
5.5% average $52.55 $94.00 ‘(
oo mean + standard '
deviation = )
7.7% low \\§57.18 y $103.00

., ¢

A

partial benefits.

y . .

. . A ’
“These are the weekly incomes. which wdyld yield the average
' ~weekly benefit rate.in the column to the left.
income of’UI recipientts is greater than this amount be-
cause of the ceilings on beneflt rates .gnd the payment of

‘The average
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higher-benefit rate individuals on ‘the UI roles.

These calculations show that the parameteré of the es-

timated equatdon are-in agreement with a priori reasoning

' :

. . X v,
about the components of insured unemployment. ‘Taken with

Y the extremely close fit of the regression, they provide A
confidence'“in the equation as a forecasting tool. " {
' / . . ¢

O [ 4
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'%J' CHAPTER' VI
) ‘ .

«

FORECASTING WITH THE CQMPLETE UI MODEL

6.1- Forecasts Under the Existing System
' w . &

Each of the equations of this model has been estimated

and tested separately from the othHer equations of the system.
A

It remains to test the entiré system of equations, using the -

recursive feature in which' forecasted values from previous’

#

equations are used as the independent variables for later

“

equations, rather than the actual values of these variables. :;

In this forecasting procedure the only observed values in- |, .

- put to the system are the exogenous variables. All of the

. -

other -variables are generated by equations.:

©

For convenience a summary of equations is given -in.Table -

6.1. ’ o T B

P 4 'S

\ Four different sets of forecasts were generated corres-
ponding to four different configurations of the model. The
configurations differ in which variables were tﬁggted as exo-

_genous and the time periods of the forecast. Table 6.2 des-

cribes the four configurations. The .first configuration

’

wolld be used by an analyst who has access to forecasts of .

{
.

employment-and unemployment. ‘For example, the Labor Market
Information System model (197u4) provides these variable I

levels. The second configuration would be used by an analyst «

-

Q ‘aul -
C - . 81‘*‘ &,-

)

100
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TABLE 6.1
SUMMARY OF EQUATIONS . )
' ' | o e
. 1) Layoff rate ] - -\
T CLe o=

-

.
o

.

1

monthly dummies f ; aiAEMt—l

(6.1)
. LT,
) Adéesgion“ﬁate' ' '
. ' ﬁ? = monthly dummies + I a.AEM (6.2)
~t - . -1 t
. L " ' . i
o3y Covered layoffs, ' '

~

/ © L] :
» ) .¥ Lct“ ..:"Ect ‘Lt <
~ ' > LN -

4) Initial Cldims

.
14
g A

i

i L1

(6.3)
: L
Ii_“fff\\\\‘,ﬁ\j",lt ;~monthly ngmleg ﬂ'alFCt;+ aZLCtAt

-,

t aglCpup *aylGr_j + aglCy_y Ap_y’
5) \iﬁsureé'uﬁémployment

: (6.4)
, X
I IU

= I 6: by I (6.5)
: -, 1 “tir“t=1 . . .
. ‘}" t 1=0 7 i “ }
. L e, ,\"‘ i « ;
. where bti = I r, . (6.6)
. -” . m:o' -m,l-m
- . ‘ ' o a§1 . .
and. r,, =z a_, + +
) and. vy 7 a2 e ?u‘e
+ . .
) - ag Dy -
v 6) . @xhausfion$-
‘ \

+ B . R I r/’ ’J' ; '. " Y
! . .
P UEX, =0 X b, I, . . .

S T R Rt ‘
C ‘ b

\}’("‘ff/ﬁ ( 6 . 8)
4 ai s T;,-;_, ‘ N
! T e L”f/«ff’x P J L)
. e
. same as above . = AN . ,
ti . . % -
. 3 -~ < * g
: , ' z %, s
. - . i s ; :
* te R . { by EE . *
-57\’7 . . ) et L . Rs =
See Sgction 2.3 for a list ¢f variableg. |
. L e
a~ | ‘ . " t o, 1 {" .
, ’\ ‘. -
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) TABLE 6.1 (Concluded) ’
7) Number of Weeks Compemsated ’
= v d i + SRR - 6.9
) Nt monthly dummies ) alIUt a2IUt:1 ] (6,9)
P . - ‘
8) TAmount of Benefits >
By = ag t a; Nt + gz_Nt u, + a, Nt CPIt (6.10)
) o~ !
; , a
Ay ¢;. é‘i‘
\
I v _
; !




TABLE 642
=

MODEL CONFIGURATIONS

N . Forecasting
! . . Exogenous Endogenous -~ Eq. ‘Method in - i
Configuration Varialjles Variables .Used Post-sample
: : ' Period '
1 EHM L All dynamic
EC A .
u . LC ]
.’ CPI I,
’ Iu '
EX ‘
; = N
N B .
2 L LC 6.3 dynamic . .
' ’ A I through . '
ut : U 6.10
EC - EX
s CPI N
' B
) 3 = I ; IU . B.u dynamic .
o A EX" through
. 7 u N 6.10
2’\ CPI B
g y £ 4 I IU "6.U4 statie
5 A EX through
X < u . N 6.10
7. P { CPI B «




e
N

be approximate. This'configuration'aqgé not use equations

-88-

who has access to forecasts of labor turnpver rates and un-

. * 1 4’

employment rates. The covered employment variable need only’

(6.1) and°(6:2):éingé the variables forecast by these equa-

tions are treated as éxogenous. The third configuration

R v

‘ tyeats the initial ‘claims variable as well as the labor turn-

>~ ’
et

over variables as exogenous. This configuratioh is used to’

. * ~

test a hypothe51s described below ‘about the effect of in-

creased coverage Drov1s;ons in the post- sanple pewlod

In all of the conllguratlons the forecasts over the e
sample period are computed oqé.month at a time, that is,

the current month is forecast from thevequation system us-

ing the actual values of the variables in, the earlier,

months. In ‘the post-sample -period, howevef,‘the use of -
actual déta stops at the last month of the sample périod.
The endogenous variables are built upon each 6ther) with
each forecast becoming the/predetqrminéd variables of the
next forecast. This corresponds to the viewpoint of an

analyst in December 1971 trying'to forecast the next five
months consecutively. - - o .

-

The only exception to this post-sample procedure’ is

’

in configuration 4, where the post-sample forecasts are

generated one month at a time. That is, the same procedure
is used in the post-sample period as is used in the sample
period. Otherwise configuration 4 is the same as configura-

i
AY

Tion 3. . .~ ) .

~—

, a0
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Tablé 6.3 pyresents summary statistics from the fore-

N '3

casts of the four configurations of the model. Three statis:

- -

ticg are reported. : '

1. " "mean error/mean" is egual to the mean errqr of

.
.

the forecast expressed as ‘a fraction ' of the mean
» R . e .
of the actual value -of the variable. This sta-

tistic will indicate whether the system is con- *

sistently under or overestimating a .variable.
. L}
. - ’ .
Since errors are predicted values subtracted

' from actual values a consistgnt underforecast - °

-

will yield a positive (+) mean error and a con-

sistent overforecgst will yield a negative (-)

mean- error, K ’ ! . . v
N F

-

2. "RMSE" is equ&l to the root mean squared error’

of the forecasts. L.

X

- 3. ”RmSE/mean" %s equal to the RMSE mean squared
g error of the forecast expressed as é %ractié of
"the mean of the actual value of the:varigble.

The'abové statistics afg presented forﬁeach variable

during both the éample,period and a short post—saﬁpje périod.

The samplé ﬁériod is ‘'the 72 observations between Janué%y 1966
and Uecember0197i) and the post-sample period is the 5 ob-
servations from Jénuary-i972 to May 1972.- The post-'sample
period is too short to generate éﬁ{ong conclusions; ﬁowewer,

- L3

it should be inspected because it is the only body of data
f . . .

presently-available for-testing the model.

' .o - L -
.
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’ More data could have been saved for testing the model,

with the disadvantage that less data could then have ‘been .

used for éarameter_estimation. This was thought to be un-

desirablg/for the purposeé of this paper, because it .would
diminish the efrlc1ency of the parameter estlmators Slnce
some 1mportant appllcatlons of the model do not derlve from

forgcastlng, but from hypothesis testing, this wWas avoided.
L3 .

‘6.2 Observations on Model Forecasts

3

1. All configurations perform fairly well during the sample
period. For the crucial variables IU and B the RMSE is on
the order of only 10% of the .mean of the variables.”éThe
difficult variable EX is forecast with an RMSE of 18% of

the variable mean: None of the equations shows any con-

ot
.

sistent proclivity to under or over-predict any of the vari-

ables over the sample period. :
A3
\

- , . .0 .
/,//Aﬁﬁe forecasts of the various configurations are not

]

strbngly differentiated over the sample periodf’ Surpris-

A

ingly, Configuration 1 forecasts IU.slightly better than
’ . ‘/ - o
Configuration 2 over the sample period, buts the difference

-~ e
Yo,

does not appear to be important. ) _
‘ s PN

» . . .
2. Before considering the post-sample forecasts it is use-
“ful to descrlbe some . changes whlch were 1nst1%uted in the

Mlchlgan UI systen at’ the start of tHe post- sample peri%d.

The "1971 amendments" to the Michigan Employmenf Security

A

=
£

/

<3
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i

Aét (Michigan 1971) affeccted a libéralization of the pro-
vis#ons of the'UI system starting January 1, 1972, the |
first day of the post-sample period. " The cgverége of the
UI system was’expandedito inelude more worgers{ and the
bénefi£ rates were raised to-increase_weekiy payﬁents. The
inFreasc in benefit rates_shbuld not pose any probleﬁs for

‘the ‘'model, since the model automatically adjusts weekly*
benefit rates to conform to the cuﬁ%znt level of the Con-

4 4

sumer Price Index. However, they;xpénsion in coverage
. .
[ . . .
will increase the number of initial claims resulting from
0 A . ¢
given layoff rates, accession rates and unemployment rates

(equation 6.4). THis unforeseen increase.in initial claims
will carry over into ‘increases in insured unemployment,

exhaustions,,ﬁayments, and benefits beyond the levels an-

s
ticipated by the model.
Thus Configurations 1 and. 2 underforecast initial claims

in the post-sample period by 38% and 20% respcctively. Re-
sultant upon this outcome, IU is underforecast 14% and 17%,
-respectively, and benefits are underforecast 14% and 11%,

respeétivély. 'RMSE“s of forecast are better for Configura-

[N

tion 2, which has the ad;antage of'exogenous iabor turn-
over rates; than fof Configuration 1, which must forecast
ité labor turnover rates. But evehACoﬁfigJiation 2 has
!RMSE;é of 19% énd 15% fon»iU and B, respectively. These

© statistics should not be taken as indicative of errors, but

as illustrative of the levels which would have been -observed

in the absence of the obvious structural change.
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Sectlon 6 4. di'scusses a systematlc method for adjust—

N »

:1ng the model to reflect a structuré%‘change due to a re-

©

%« vision 1n Ul coverage. The method consists of increasing

* covered layp ffs by the same fractlon that covered employ-
» 7

_ment is incréased,, For*%ack of an e&timate of ‘the, in

Wk,

, ,4’ih covered‘emplpyment in 1972, thls author “has merel

o crea%ed initial iii;ﬁé;to the actual 1972 levels; that is;

, S {nitiél c;aiﬁs have beén exogenized in Configuration 3.
1"§?‘ . " The result ie a grétifyiqg:improveméntjin fhe IU and
i;” %‘forecasts err the post-sample period. | Underpredlctfon
"‘ falls tp,a meager 8% and 3%, respectlvely of-IU and B, @#nd ¢

w

RMSE falls tQAQ% for both variables. This g%rongly rein-

s .

forces the idea of a structural shift in the post-sample

A .

. » - - # ~
period and puts the forecasts of IU and B within a useable
. ' .range.” . ] K . - .o -

\ . -
v ) i

e . 3, Exhaustions remain greatly underforecast in the post- ) ’
). sémple périod,‘eden after initial claims have been exogen-

S Jzed. In Configuration 3, EX is still dnderfogzggéggpy

. : $ -

4%% and RMSE remains.!8%. ‘I% seems clear that something-. . )

“beyond-the'coverage)é%ahge.i§ raising actual exhaustions . ' *

- - .. .‘ ) .) v ' - , .‘~ ." N Y ]
R in the post-sample period. There were other minor changes . §~

-

‘-'=‘ iﬁ.the,UT law in-197l3 howe&%@,-none of these seems capable
T P 8 I . . )

’

of 1ncreasxng exhaustlons substantlally s ;, . ,
T - - 13. e
The moét llkely cause of the error lles .ln the assump- .

-

- * "

" , . tion of constént valmes‘of X ‘over tlme (S cctlon 3.6).

.
A 4
- A ?

1 . ' . ,
. - * - Al 4

. . “ ~ .

.
.
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‘These'values'will be constant over time in.the real world

only if ihe fraotjom o{ initial claimants receiving the
various 'possibwial dufation ‘o;f benefits temains about
the same‘oyeﬁ'time;' It uill be recalled that pdtential dura-
tions are_detepmined by the.length of previous’covered,eml
polyment worked by the lnitial olaimant up‘to‘the~time of

his layoff. This perlod of work w1ll vary accordlng to the'

condltlon of the labor market durlng the weeks previous to

'his layoff, causing potential durations to vary. If poten=

tial durations are oelom average, exnaustions will be un-
e#pectedly hlgh in succeeding weeks, and’ v1ce versa. ' Thls'
is .a factor recognized in Chapter IlI but not 1n&luded in
the model because of inadequate data on potential durations
(footnote, Section 3. 6) 1f these data could be supplled
thﬂagxhaustlons equatlon (and to a lesser extent the IU
equatlon) could be improved by addlng an equation to fore-
cast X .rather than assuming it is constant over:- time.

P

The post-sample period is a clear example of the model

]underforecastlng eyhaustlons due to sub-average potentlal

.durations. The post sampleoperlod €early 1972) follows a

year of’hlgh unemployment and unstable employment in Detroit.

The unemployed workersjglllng 1n1t1al clalms in late 1971

or. early 1972 worked fewer Wweeks durlng the previous year

than they‘uéuld during a period of normal labor market con-

ditions. Hence they were given shorter potential durations,

‘

causing an unéxpectedly large number &f them to exhaust

5
-

[

their benefits in early 1972.

P

[

«

ks A

ad

2
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In Cofifiguration 3 the exhaustions equation will give

-~

correct average levels of exhahstions only if .the forecasts

~

are averaged over enough months that the variations in po-
. tential duratlons w1ll.even out. Thus-the exhgustion equa-

tion may be relied upon to give average levels over the

A
course of a year, but not %o’ givé accurate forecast{s from

- month to month.

4. In'an-actual forecasting situation it’may not be neces-

2

sary at a single’ moment to forecast many’ periods into the

future. It may be adeguate to forecast the next period,
’ § ¢ -

and only next period:to forecast the pefiod after that.

’

For example, the Miéhigan Employment Secﬁrity Commission
requ181tlons funds from theﬂﬂfeasury department for only a.
monrth at a time. It would be suff1d1ent for MESC to pre-
’dlct next month s cash requirement in order to ac&omplish |

planning-programming-budgeting- procedures.

\

In this case the previous values of the endogenous .

variables will be known®at the time of forecast, and the

»

amount of previpus forecasting error will be known. These

7

» .
values can be used by the model to correct future forecasts

3
on the bgsis of prediction errors in the recent past. This

is due to the autocorrélated error térms ?f the IU and EX |
eq;ations described in Appendices C and D. This error-ad-
justment capability of the'model has been used in Configura-
'tion 4 to improve the foreéast in the post-sample period.

The statistics show another substantial improvement.

. e

e ¥
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¢

Now IU and EX are only‘underforecast by 0.5% and X2%, and
now B is ovenforccast by 5%. RMSE falls to only 5%, 22%

and 10% of the me&ns, resnectlvely, of IU, EX and B. These

are fairly accurate forecasts, post-sample predictions which

~

® are nearly as good as those made over the sample perlod

Figures 6.1, 6.2 and 6.3 dlagram these predictions over both
_ L A
periods. Even thevpgst-Sample‘exhaustions forecasts: track

_close to the actual values except for two months. In no case
do the errors of the'postlsample periodtseem unprecedented by
comparison with those.of the sample.period. These findings
instil some confidence that the equation system, with ap-
. prepriate adjustments for structural shifts, can con¥inue , |

2

to produce accurate forecasts in the future. ’

6.3 Simulations of Alternative UI Provisions

A -

This model is constructed to simulate the Michigan UI

system“ and the Detroit’labor market. For example, the non-
13 - »

stationary Markov chain which results in the non-linear IU

and EX eqguat nsvis forﬁulated to follow closely the progress
of cohor s of un leoyed workers as they file claims, get
jobs or exhaust payments ~.This progress is governed partly
by the labor market and partly y tRe rules of the UI system..
E These two 1nputs are carefully separated in the model so \
that each can be changed 1ndeDendently of the other.  The

. ]
previous section demonstrated how the model can forecast the,

¥ oy

“The UI provisions in force 1/66 through 12/71.




g7

-’

' .

FEREEEEENEE LRI NEE NN RN AN ERE RSN N RN AR AN

00T

L6t

aowld
319WVS
-180d

el

aQ0Iuad
RVINVYS

qiuow 04 SWierd pONULIUOD jo BHUASNAONL Ul JuswKojdwoun PoINSU)

0L6Y

~

6961 8961 L3861

> .
/ rs A

. T ’
- . \ <\
* ) \ S
1
’ 031210344 ==
© VLoV
LR . .
. , o ‘
¥ UOHEINDIUOY :8158I0I04 SWOlNAG
1°9 ®nbia .
- P )
o 1

IC

Aruitoxt provided by Eic:

E\.




-

-

S

¥ . .o

...:_::...:.._::2._:___::_:

‘4

0 T T T O
L61

aqotu3dd
EREELAA
- 150d

S U L T W SN NN O TN TN VNN N TN N OO O s A N

« TLsT

aoiuad
31anvs

&

qyivow Joyd

0L6T 6961 8961 1961

. N\\\.A _\\/ \J\] e )

K

. i

e

~
. €
. %

ari . Q31010 3Yd T e

IYNLDY

R )
.

* ¥ UONRINBHUOD 1351882010 swolsdg .

SUOLISAZUXY O SPUEINOYL Up BUOIISNAUXT SOUSINBU] JUoWAOIdWOUN 2°9 oInd]y
L

.

]

L2

»A‘

L

LA

LR TN

ERIC

Aruitoxt provided by Eic:

-

¥

3




. . ., . . .
1 LN ke R SRS e T e T g A T Ly ! -y N A e e
. . . . . .
) - . : -,F,.\' B - “
R . \ - -
' * i / . ] o’
. . Aﬁ. .c._. . -
. "o ' ‘ 4 -
KS N . » I * '
o o Lottty 1 o r e e ter gyttt it vyt trelgg
, . - v
R « . ? A .
N ZL6T TL6T 0L6T 6961 . 8961 L96]
s .
. . - B ’ . .
* , 1 ] .
, f
_v. } 't £l v .
. _ ! .
} o _
. ' r S 9. . " .
. aowad aotuid
- 34Wvs | - ERET L
~180d
o 01
o . .
h ' ' ¢ & v )
. HRWON
. i v * i
~ . ¥ \ QaLIqIYd -
AVALDV
. . [
, ST , .
3 . N ’ v ~ -
v LI f ) .
. i .
¥ uopmINOUOD 2 818020104 wolsXs .
. IO 104 7%1|10Q JO SPURKNONL §O SPOIPUAN U] SIOLOQ JRIOL L0 Oindyy
. . N v ’ Ll

t

Aruitoxt provided by Eric

E\.




: -100-

.
‘

.

existing Ui system under new labor market cénditions, in.par~
ticular new layoff rates, accession rates, and unemployment.
+ rates applying in the post—sampie period. This section des-
. cribes a less goﬁmon pfoce@ufe: forecasting alternative UI
. systems under the same labor market conditions. This is a
very valuable and practical application for it allows policy
makers to simulate new UI provisions before they afe enacted.
The exercise consists of five provisions which are not
now in the UI system, but which could be enacted if the
Michigan legislature so chose. Each of the provisions is

simulated over one year and the resulting forecasts are com-

pared with the forecdsts for the unaltered UI system during

*
.

the same year. The exogenous labor market variables are
arbitrary, but the series of labor market variables recorded
in 1971 were chosen for convenience akd realism. The de-

scribed changes in the UI system are meant to give concrete

B

examples of, the manipulation of the model, not to propose

-

¢" predict the result of any actudl amend-

r{-

-new policies or

&

ment. Each pro%psal is studied in the absence of any other

. change; the following factors are impounded in ceteris paribus:

.
[

1. The other provisions of the Michigan UI system.
Many changes could, of course, be combined in a single simu-

lation but then the impact of -each one separately would be

L 4
obscured.

2. The exogenous variables which represent the labor

’

market conditions.

O

ERIC . s
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. .
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Pértly thisiwas the result of exaggerated forecasts bf the

P
. ¥
.

3. 'The continuation rates estimated for the IU and EX
- _ ,
equations.? This amounts to the assumption that.theé minor

* .

changes depjcted in the examples do not have so great an in-
¥

centive eff%pt upon unempldyed workers that their rates of re-
employment %pé substaﬁtially altered by the.neWZUI provisions.

.. £ . ) ] . “
This 1s a c?ntrover51al and unresolved issue discussed in the

~

] . s " .
next chapter. Evidence is presented there that the incentive

R . - . .
effect is I}kely to be small for the exis{ing UI provisions.

If the inc%gtive effect of the new UI proJyision is deemed 10
' .
%,

be large, ejuaticns can ‘be added to the model %0 forecast

continuation rates, rather than assume them unchanged.
- : : ‘;‘ > - ' 4 . .\
’ 5:,‘;"" . R ¢
V6.4, Five Altrernative Provisions
s

- & . P
” P -,

~ . .
.

1. Coverag%z )

, 4 .
The 'orjginal UI system of 1935 excluded many workers

from UI by Qefining them outside of "covered employment." . .

5
&

‘.
. ~
cost of the-system. Over the years these exclusions have,
e » ~ ]

H

been’gradua%iy eliminated, particularly in the amendments
) ‘ )

.

v

of 1970, wHith expanded coverage to include almest all of

.

wage and salary employment. The definition of "covered

employment"” has been in constant flux and may continue to .

<

change. .o -

The cost of providing greater coverage can be estimated

-

by forecasting the increase in covered layoffs resulting from -
the provisien of expanded coverage. Data on uncovered lay- -

off%’is not ‘collbcted, so it is assumed that the rate of :

& <
LS
.

’ -~ \\ ’
K \

-

t; )
oh
J
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layoffs in the neWly covered employment is the same as the

rate of layoffs in manufacturing industries. Then the number

?

of covered layoffs is estimated by the new totaj} covered em-

ployment multiplied by the rate of layoffs in manufacturing.

The entire new system can be simulated by substituting in

equation (6.3) coéered employmerit under the hew provisions.
ih p;ace‘of covered emrloyment under .the old rules. ' The ex-
ample simulates an expansion.ih coverage though-'it could just
s
as easily simulate a contraction in coverage. "
Suppose the Ul'system wepé enlarged to include self-

k] 1

‘s /
employed workers. These workers have traditionally not been

covered on the theory that their 3055 are” in their own hands.

-

The theory does not always accord with reality and California

has recognized this in covering some self-employed workers.

If ¥ichigan covered all of its self-employed workers the UI
, ' ‘

variables for Detroit would-rise to the values presénted in

Table 6.4. On average, insurdy unemployment, exhaustions and

the total amount of benefits paid would each rise about 7%.

2. Elimirating the waiting week: )

The waiting week, which delays the paymént of benefits
to insured, unemployed workers, was instituted originally
to provide time for administrative work in connection with

the claim and to discourage claims. The administrative lag

< el
* b
-

has diminished in importance and the ‘discouragement has been

. eriticized as contrary to the goals of the system. Seven

s states have eliminated the waiting week, including Michigan

.

’

.

RN
by
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~asibf February 10, 1974. No data are available to the author

at this time on the impact of the change and-so forecasts

A

are made to estimate this.. ' - :

. ' , ) "
The forecasts are made by (1) adding the number of wait-

. ¢ * . . 7
ing weeks to the number of compensable weekp to calcutate

/pompensable insured unemploymen;“ and (2) adjustihg the

values of'(Si and’Xi (Section 3:8) to reflect the fact that

1.
3o -

payments occur one week earlier wiZh the elimination of the

waiting week. TFor- example, the 26th payment would be col-

S

’lecfed on the 26th week after initial claim instead of the -

27th. It is only necessary to shift all of the values of

-~ 8, and X; one week ahead to do this:

1

+

X'.“ = Y. T (6.11)

" where the starred ¢onstants represent those that apply after

"the -elimination of the waiting week. éi* 1s recalculated

. according to'equation (3.19). As shown in Table 6.4, making
thé ffrst wgeg compensable 1lncreases compensable insured
unémployment by 4% ‘and total beﬂgfits by 6%. However, the

implicit one-week cut 1in ﬁotential durations of benefits

3. One month waiting period:

Some researchers have sought to make UI available to

4

In these simulations the waiting period is-being altered so
it is necersary to distinguish between waiting and compens-
able insured unemployment. This was not necessary pre=-
viously because compensable insured unemployment retained

a fixed relationship t&wtotal insured unemployment.

has the negative effect of .increasing exhaustions by about 8%.

t
W3

t, -
h

A
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of the UI system.

longef;térm'unemployed without increasing the overall cost

- One proposal calls for extending thé

waiting ‘period instead of eliminating it

This would make
vl ‘ Lo

UI unavailable to short-term unemployed Qorkers; but would !

4

make it available for a longer period to lbng-term unemployed
(althougﬁ the number of weeks compensated, even to a very

.long-term unemployed worker would not change). In effect

the UI system would become a form of deductible insurance,

-

the'fir§t part of unemployment becoming uninsured.

It is possible that this’uncompensable peribd-wédld di-
minish, some of the alleged w9rk disincentive effects of UI;
but the next chapter sugéesté the disincentivé effect of YI )
is strongest in the later weéks of unemployment. ,Rem;ying”
payments froﬁ the first part of'unemploymént.ané‘Qddipg
them to a later part will extehé payments thfough a wnger
spell of unemp%oymenf and so might haszca further disincen-’

tive effect. Again the constants x, and §. are adjusted to

simulate the impact: : § - \w

ro :

- " ' (8
.‘.' a4 Xi - Xi+3 “ B . A

A {our-week,ﬁgiting peridod is'found to have substantial ef-

v

4

fects on UI variables: compensable insured unempﬁoymept is
cut by 21%, exhaustions are cuq"by 26% and total benefits
are cut by 25%.  The cut in exhaustions confirms"the pre-'

'sumption that more individﬁals_ﬁould be iqsuréd until they

O

are able to find jobs. -
. '_\\ ,
e v ) )
\
' 1 02
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Un;form potentlal duratlon : 4 _ -

3

5

5. ’af\ Ong of the major controversies from the inception of

QX’ UI“ébncerns the basls on which to defermlne the poyentlal

duratlon ‘of UI beneflts. Most states, 1nclud1ng Michigan,
adhere to the premise that a worker "earns" his compensa- |

tion by‘wo?king in covered employment. In Miohigan a worker

e
’n k v

earns three Wee}'s of UT for every four weeks of covered
’} ¥ ' ,
employment he works. Thls has been crltlcized (Murray, 1974

\p. 3) as prov1d1ng “the longest durafgbn of . beyefltg to those

' ‘Who.need it least—Tghose wpo have had tne longest perjiod of ,
‘stable employment beforelbeing laid -off. 'A few.state%lpro-r:

vide‘;néﬁorm,duration“ai benefits, pegardless‘of previous \

. " - 4
. .

N e i " ,
employiient to avoid this discrimination.- .

v
A

Suppose Michigan adopted this provisiontand established'

a 26—week,botentiai duration for everyone qualified for U
I .
beneFits, The "system résponse is simulated ‘through changes
N . : .y . . .
in X4 and Gif X; the fraction of initial lliaimants with
Y - . e ' - ’

a potenfial duration of i weeks, would become zero ekcept

- -

"at i =726 where it would become 1.
Xi 1 if 1 = 26

: X; = 0 if i # 26

- (6.13)

bstltut*ng these values into the model we flnd 1nsured un -

emp oygknt would rlse an average 13% \ total payments would -

+

rise }_15% and exhaustlons would fall by 1mpress1ve 37%
, \

<'k‘ . +Exhaustions would fall because anyone unemployed less

than ha f a\year would get a job before running ‘out of

LN
ﬁbbenef+ts, whéreas now a worker mlght exhaust beneflts after

11 weeks of unemployment.. . .




L L
—;08- ‘
5. Extending tﬁe maximum‘dérétion of benefits: R \
I -4 ’ )
It has been suggested thét the present maximum duration |
of benefits (26 weeks) be e&tended so that fewer workers- -
would exhaust their ?enefits.‘ Extended benefits can now be
. collectedjuntél the 39th week of qnemployment; but only dur-
ing recegs{on periods: Some states have made bene{its bayond
26 weeks a part of their regular UI provisions.* .
Suppose Michigan increases the maximum duration of its

regular UI benefits from 26 weeks to 39 weeks. Assume that

. . ) . /. S ) .. .
Michigan retains its present rule for determining potential

. -, * ‘¢
durations: three weeks of benefits for four weeks of covered
| * - >
employment. The fraction of workers allowed potential dura-
B . g
+tions of less than‘?s weeks will remain the same. But the

large group workers with maximum durations of 26 weeks

will be sprygd out over the interval from 26 wgeks to 39

weeks. We a  the fraction of workers with-potential

durations in the interval between*26 and 38 weeks is the

same as the fraction with potential durations in the inter-

- »
« ’

.

'Y

val between 11 and 25 weeks:

, .o X; =0 i<l - .
) » ‘ - ,, ———
3 S TEX;T 2 e, 11 < i < 38 ‘el
‘ ~ oy 2 5
3 . . ' '
.' L N ”
N However, post- exhaustlon studlos suggest there mlght be a

work disincéntive effect from longer benefits (Murray,_197ﬁ
pp+ 16-26) and Chapter VII téends to reinforce the suggestion. .

-
A !
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The fraction with maximum ﬁotential duration will be the

remainder: p
X;:" = 1-28a i = 39

Table 6.4 shows that insured unemployment increases by 6%~
and total benefits increase by 7%. An'ihteresting conclusion

is thatlkxhaustlons would fall 18%, a significant decwease

but only half as large as tﬂé'37° decrease in exhaustions re- '

"sulting from a uniform potential duration prévision., Thus,

if the legislators' goal,is to reduce exhaustions #he simula-

tions show they have more powerful ways of a¢hieving. this

. Y
than simply by increasing the maximum potential_duration.
P

6.5 . Fupther Simulations

3

The above examples show'the power of the model in simu-

lating alternative UI provisions and the poterfial usefulness

[ 4

of the éimulatiens,in determinfhg poi@cy. In a practical
application of the mode LT dy De desired to ferecagt the
impact of new UI .dmendments during the years after they. are
enacted. This will require eeverel simultéﬁeous parameter'
modificatiens, father than 5ust one as above, aﬁd will re-
qu1re forecasts of future exogenous labor- marYet varlables,

nather than the past values which were used in the examples.

This task can ordinarily be-accomplished by repetition of,
| 2N

'Ehe,methods laid out above.' For example, by 1875 Uf)covep—~

- d4ge will be increased and the waiting week will have been

eliminated. UI costs can-be estimated by combining two of

-

f )
¢

~
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>

the above examples with forecast§¢of labor market variables
for 1975. 1In this way the model can help achieve one of the
most useful goals that éconemists have in government, namely

to.forecast the effects of a proposed policy before the public

is stuck with it. !
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CHAPTER VII

et

- - T

7 \ THE IMPACT OF UNEMPLOYMENT INSURANCE ON
.=
AGGREGATE~ UNEMPLOYMENT -

PR

7.1 Introduction

The proposed QnemploymentiInsurance model, while de-
veloped‘primari}y for forecasting, offers some insight into
worker search behavior and the process of re-employment.

The estimated continuation rates expréss-an insyred worker's
probability of finding erployment during a week of search
and can be used to derive information about the duration of
unemployment among insured unemployed workers. The infor-
mation is yseful in studying the imé;ct of UI upon workers?

motivation to return to work.

The chapter is presented as an example of how the esti-

-
A )

mated continuation rates, developed for projection purposes, .

can be applied to UI policy evalugtion. The specific exampie

. offers ten7éfive conclusions about the work disincentivg ef;.
fect of UI/ and suggests refinemenls in methodology which{Fany

be imﬁ}amented where the primary goal of estimation is UI pol-

icy evaluation rather than projection. ' ' :

7.2 Backgrbund of %he Controversy

\ : ‘o

Several researchers have concluded that the aggregate

-~

=111~

~
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Phillips' curve offers little hope.that the U.S. will be
simultaneously able to achieve acceptably low rates of

-
*d

unemploymenf:and inflation {Ph11lips 1958 and U.S. Congress

1972). Holt (1971, p.#36) asserts that.even such- historical

successes as have been achieved in Keeping *hoth unemploy-

ment and inflation doun, for example in-1955, 1965 and 1966,

were inherently short-1lived. 'The long-run inflation re- "
sponses to the hlgh denana of those years invariably pushed
inflation rates beyond acceDtablé rates in subsequent yeavs

The currert unemployment and inflation rates are 5.2% and

8.2%, respectively." The aggregate unemployment rate has

L3
e

averaged over 4.5% in the past fO years.

The adverse tradeoff repreéen?éd by thege findings Coo
leaves little rpbm for succeésful stabilization policy based
solely on manipulation of aggregate demand. Indeed ‘it would »
seem to imp1§ a measure of failure in either the areas of -
price stability or unemploymént or both. The frustration'
with th;s adverse tradeoff has been heigntened by a feeling
that some European countries have had a much more favorable
tradeoff between unemploymipt and inflation. .

These observations have led to an ipten§ive-search for
structurgi féctors in America which make the ecénomy par-

ticularly prone to unemployment and inflation.. It is hoped

"Uﬁemplo;nont rate is for the first ouéﬂter;§§.197u,‘season~
ally adjusted (U.S. Dept. of Labor, 1874 le 5, p. 93)

The inflation rate is the increase inithe CPI from April,
1973 to April, 197& seasonally adjusted (U.S. Dept. of
Labor, 1874, Table 25, p. 107). :

* . = .
- ’ \/—
.
.
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‘ <, . 3
that the structure of the economy can be altered in combina- .
tion with supportive aggregate dqun& policy to increase
both employment and price stabilif& simultaneously. f

.Into this debate has been introduced the disturbing }

L J .
idea that the government itself promotes unemployrment
Ve -
through,the UI system. This, of course, is a very serious

o’
K

. charge; since about 40-50% of the unemployed nationally
’ . =~

are insured. It does this, Professor FeldstBin (U.S. Con-

gress 1973) asserts, by subsidizing emplcyers to expand
seasonally variable emplcyment and by subsidizing workers to

< extend the duration c¢f their unemployment. The effect upcn

employers will not be examined here, though its possible im-

portance is fnot denied.

. 7.3 The Incentive Tffect of UI Payments Upon
The DuratXcn »2 Unetnproyment
1 .
> . Feldstein argues (1) that UI reduces and sometimes en-

tirely eliminates a worker's ccst of unemployment due to wage
t

yo loss and (2) that workers substitute leisure and/or job

search time for work at the reduced price by remaining un-
t , ‘ ‘

employed longer than they would in the absSence of UI.
Feldstein supports h@s thesis thét~UIlsubstantially re-

,duces the cost of unemployment with an example of a hypothet~

ical Boston family of four. 1In the example weekly VI ﬁayments

net of taxes. i

amount to 80% of the husband's previous wages

~ . ~

~
.

“The fraction changes cyclically. (Green, 1971

. e 1

. . A = . v
s B L3 o
- 2
; | } : 125

‘
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He further cites examples where thée weekly benefit rate 1is
< 100% or more of the net wage. The U.S. UXI Service (Dahm,
1874) has stﬁdigd Feldstein's examples and would prefer to

, revise downwards these gstimates. It finds that theé ‘examples ¢

4 +

are of an atypical family, in an atypical state and may be
v incofrectly calculated. But even the UI Service finds bené-
fit rates in the range of 60% to-70% of net wages. .
The question remains whéther this payment does in fact
. . '
\r‘ induce an alteration in workers' jpb search. Feldstein

frankly admits that almost no empirical study has been de-

voted to this critically important question. He cites a

study by Chapin (1971) which shows that mean durations of, -
benefits are longer in states with more amplé UI benefits.
However, his dependent variable is insured duration, rather

R than total duration of unemplcyment. Chapin's finding must

- . . L . . . 4 - - "
be viewed with extreme caution in view of theé*¢trong téhdency ]
[

e

of the State UI formulas to be liberal in maximum weeks oOf

benefits if liberal in maximum weekly amounts. (U.S. Dept

¢ ~ Yo
of Labor, 1972). Thus the states with less™&mble UI benefits.
may merely substitute unirsured unemployment #for .insured un-

. 1

employment without decreasihg total unemployment.

Feldstein's other evidence is questionable. He com-

,
4

pares the 14.2 average weeks of benefits drawn per beneficiary
* *

in fiscal year 1971 with the BLS average duration of unemploy-

ment Jf 10.1 weeks, claiming that the difference is due to

the gdisincentive effect of UI. Howeverl, the two figures are

not comparable because the UI figure represents the amount of

’

‘ insured dnembloyment during an entire year, while the BLS

» ey

ERIC 120

. 4
Aruitoxt provided by Eic: .
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flgure represent the average number of cghsecutive wecks of
unemploymenf{ to that point éiperienqed by wdrkergrunehplojed
: 9

-

in the survey week. Thus the UI figure refers to weeks of. .

)
unemployment during a year, and the BLS figure refers?;o-weeks N

of unemployment during a single spell of unemployment. The

UI figure for the average duration of a spell of unemployment
,"” 0 . -;
wa§ 7.0 weeks-+in 1971, However it wduld still be inappropriate

—-
to compare the 7.0 week f*gure for insured unenoloyea with the

10. l week average duration of uméroloywenu for all uneﬂbloyed

-
-

In order to see why we nust clarify the def 1n’tlon 0% unen-
L)

5

ploymen* énr ion. L g N

T7:4. A Digfession on 2T“e Averace

CRETY L O TRENT o .

Kaitz (@ 70) has’pointed out two distinct’ ways of looklng

’

at the unemaﬁoyed -by duration:.

J

-
=

- (D) A cross section "snapshot™ of all workers currently
S .
/ﬂ».ﬁngmployea, measuring the lengtn of each unemploy-

e --ment spell up to its current duration, whether it
‘i; completed or not. fhe monthly average of these
numbers is the "average duration of unembloyment"
published by ‘BLS each month and referred to as
' 10.1 weeks in 1971,
(2) A longitudinal view which measures the duration of
unemployment ‘at the,completion of each spell.

These durations are not observed directly, but can

be estimated statistically from CPS. Kaitz estimates

-

that the average duration of completed spells of
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unemployment in 1869 was 4,6 weeks, much shorter
than the BLS average duration of unemployment. " ,

~

Following theSe definitions the average duration of a aéell
of i;sured unemployment éhould be compareé with the éverage
duration of completed spells of unemployment. Thus tﬁe
average duration-of 5.5 weeks for insuréd’unémployed in - "
1369 éhould beYcompared to the,aQéragg duration of 4.6 weeks
for all uﬁémployed.* ‘ S <
These average durations of.unemployment, bgfh‘total and
insured, are much shorter than Feldstein imagines. It is

much easier to picture the insured unemployed as delaying

their re-employment if they average 1lu weeks of’ unemployment

-~ as Fedlstein believes -~ rather than 5.5 to 7.0 weeks -~
as is more accurate Still, Lnsured workers do seem to re=
main unemplo;ed slightly longer than do unemoloyed workers

as a whole -- about a week more“bn average. Whether this

smal)l difference represents a disincentive effect will be

inve¢stigated further.

~ . . C
7.5 Summary of Current Evidence About UI Impact

\

Other evidence must be classified as purely anecdotal.

For example, the rise in theunemployment rate in England

“The average duration of unemployment according-to definitien .
(1) is .always much larger than the.average according to,
definition (2), because—definition (1) "oversamples" the
long-term unenDloyer1 . Tor example a spell of two weeks, is
twice as likely to be included in the sample as a spell of .
one week. Similarly any random sample of all eurrently un- .
‘'employed workers will include a disproportionately large
number of.long-term unemployed, However if only completed
spells are sampled, there will be one observation for each .
spell, and the proportlon of spells of a given duration will
.be the same as the proportion -among all spells.

A\

\‘1 . ' ~
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after it adopted a wage-based unemployment insurance‘éctiis
not éhown to be "causally related. On balance the‘'casual em- - -
&, v - .

piricism of bofh,feldstein and his detractors 'is inconclusive.

-

Nor is the theoretical case any stronger. Feldstein
assumes the substitution eff;ct of UI decreasés work time ~
by extending the duration of uheﬁ?loyment.\ But fhe temporary
gatqre of UI and the negative social Stigﬁa of public support

may substantially reduce the substitution. Furthermore

administrative safeguards require the UI recipieqt to continue
active job search and not refuse ”suifable" employment.
* (Michigarn,, 1972). whefger'these requireménts are successful
.. in preventiﬁg dé;ay ig UNknown: The'cufrenr theory of Jjob

’

search is not much help in these matters,-due to its rudi-

mentary state of aevelopment. -

1

It seems likely that UI increases unemployment duration,

. 3

but the magnitude of,the increase is sti1l unknowh.

It is.not a foregone conclusion that the effect of UI
in increésing the average duration of’uhemp;oyment is neces-
sarily—undesirable. The loss of mgnpower,through unemplﬁy-

~meﬁt:might be considered negligiblé\by comparison with the

possible improvement in labor productivity réesulting from

further job search and better job matches.

7.6 Comparison of Insured with Total Continuation Rates i

- - If UI has a substantial work disincentive effect it

must cause the insured tnemployed to be re-employed more




AR ~118- ' . \

slowly than the un1nsured unemplbyed One way to make a

.quantltatlve asscssment of the impact .of UI in Amerlca is

to compare the re—employment rates of the insured unemployed

w1th the re- employnent rateSsof the, unemployed as a whole.

ThlS can be done by eomoarlng the ‘continuation rates cal-.
culated in Chapter IV from'UI data'with’the continuation
‘rates calculated by Kaitz (l970).trom Current Population
\.Survey data coveriné all unemployed. Of course these data
sets and contlnuatlon rates wWere not deslgned for,comparlson
"with each other, so it is necessary to make allowances for
the more gross incofisistencies between them.

Kaitz has estimated contlnuatlon rates which apply to

M

all unemployed in the United States durlngquS9 - The con-

t1nuatlon rates calculated from the insured unemployment

5

equation (3.20) represent continuation rates for insured

-

unemployed iniDetroit for the  period 1966-1971. It would
be most convenient if the two groups were identical except

that' one group-included all unemployed and the other in-

N

cluded only insured unemployed. Unfortunately, the two es-
timates are ‘different in other ways as well. Two obvious
differences exist: (1) There are different levels of de—

mand and supply for. labor in the two samples The U S un-

-

employment rate in 1969 was only 3. 59; but over the' sample

period Detroit averaged 5.0% unemployment. Thls.dafference
indicates that the average duration of unemployment for all

«
L . - -

workers is longer in Detroit than it is in the gountny as’

a whole. We would like the average duration of'unemployment
. . Vol

d
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for all workers to be the same in both groups, so we could

focus on the difference in average duration between insured

workers and uninsured workers. Accordingly we would like’ o

’

to standardize the two samples so that they have the same
.aggregate labor demand as represented in the rate of unem-
pléyment and the rate of job accessions. (2) There is an

annual layoff of workers in the auto industry of Detroit

il

during "model changeaver." This layoff injects an atypical
group of insured unemployed workers into ‘Detroit's labor

market every July. The influence of these two factors in

.

Detroit has been carefully examined in Chapter IV, so it

is possible to adjust the ihSurég continuation rates to °

=
-

rggliminate the difference between the insured and total con-
tinuation rates with respect to éhese %wa factors. Since
both of these ﬁéctors appear as indepeﬁdent variables in-
the insqrgd céntinuation rate equafibn; it is merely neces-
sary to substitute the,propef levels of these vqriablééa

In efféct we create the schedule of insured continuation. <

r ' - 3

rates which would hawve existed with an unemployment rate

. of 3.%%, an accession rate of 4.,7% and without a "model

>

changeover." These are the’'conditions which existed in

' 0y
+ N

he nation as a whole in 1969. . - - -

oy

Figure.7.1 presents the resglting‘insured'and total

.

L
continuation rates in graphical form. 'Three aspects of . .-~

A ~
)

this figure are noteworthy:
€ y

(1) The two curves are very simiiar‘iq shape; and

+ they are not widely separated from each otfer: "Thére is

[




‘Figure 7.4 Comparison of Insured and Total Conlinuation Rates
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tar more varlatlon in rates w1th1n each curve than ﬁhere 15 o

-

d1fference 1n rates between them. The 1nsuned curve is NP R
\

s .

_—
ne1ther completedy aboveenor}complete&y below the total cuer

f,

,If UI had @ very strong york dlslncentlve effect in-

\ as comg
L “",\\/ \ L . )
percentdge of insured unemployed worqus would take jobs
. .
each week than would unihsured unemployed workers " Thus the

wlth,unlnSured unemployed workersa A smaller

l

+ insured re employment rates would be less than the un1nsured

g

L re- employment rates and *the 1n8ured contlnuatlon rates would

~

.
I . h 4

be more, than the un1nsured contwnuatlon rates. *Similarly

- s i

e . the total continuation rate curve would lie low thefln—

5 Y

L 3
sured contlnuatlon rate curve. . We' do not observe such an }&
\\' N - L

-\ extreme in Flgure 7. l at least not along the £ull. length _

A of'the curve . Therefore, 1t w%yld be - surprlslng 1f we found

- - 2

AN that what dlfferences do eylst argued‘persuaslvely for a’

A N L

\\:trong“d1s1ncent1ve effect from UI. Basieally we‘observe
hat’ re~employment rates for insured unemployed are not far

different from re-employment'rates for all unemployed.

) Certalnly if the average duration.of unemployment vere more

than 50° longer amang the insdred than the un1nsured as’ . '

e s
3

o, rofessor Feldsteln (U S. Congress 1973) testlfles, then

th 1nsured contlnuétlon rate curve would be well above the. .

h -

t ~ - 2 .
& " tota continuatioh rate curve. Instead the 1nsured curve <::;V

‘fw' »Aﬁa th& total curve very nearly colncldeuover the domaln F 'p
i .




(2) Except for the first week of unemployment the in-

sured curve is above the total curve or 001nc1dent with: it,
\ «

\ “This 1is 1nterpreted "to mean that (except, for the ffrst week)
(. cthe 1nsured unemp loyed. return to employme%t at a rate\less -
- ‘ t an or- equaI to that of the unlnsured unenployed ' ﬁ\
..\‘ ' \lhe only exceptlon to thls rule in the first week AEy . (

"be caused by (a) the dlfferent functlonal forms fltted to the

data to prov1de the two dlfferent estlmates or (b) the dlf-

s

férent compos1tlon of. the 1nsured as oppose thé unLnsured
A~ \ o . oo . - )
'\unemployed. . - I e . A

3

.. (a) The exponéntial form chosk}{ for, the insured cons -

.

tinuation rates requires that.the cont}
N monotonically increasing or decreasing and allows no. sudden

1~'Jumps in’ the continuation rates.

W~

‘(b) The 1nsured unémployed are prlmarlly workers who

oL
\ have been laid off from their jobs. ThlS of course is the

main group which UI is de81gned to protect. Some of these - ’

*

: workers are on short fixed-term layoffs and are. recalled to -

v

their jobva1thiD/a\few weeks. Thus the,fraotlon of 1nsured

- unemployed workerggae*employed the'first week may bgshigh

’

s1mply -becdause a certaln fractlon 6f them complete fheir
¥ g rl
short layoff perlod. This is a factor Wthh 1s assoclated

with-UI but not caused by UI and could confuse the analysls

N .
- ~
Wt . ~

«of UI incentiveés.




Rathe? than develop an elaborate progedure to statisti-
cally adjust the figures for the unwanted factorf the author,
has 51mply attempted to put llmlts around ‘the propcr ad-

justment. The upper limit of the insured cont1nuatlon rate

® .

. at week one corresponds to the assumption that all-of the’

- -

k"ﬁaﬂ dlfference in re- employment in that week is due to short-term
layoffs and the lower limit of tne insured,continuation rate
at'week one corresponds to*the assumption that‘none of the,
‘~ différence in re-omployment.in that_ueek is 'due to sh%ryﬁ
.'term layoffs. Thus in week one the insured continuation \
,rate may be anywhere betweenpthe estimated'insured rate and

“the estimated total rate. °

LR

.7

(3) The most likely explanatlon for the rlse of ansured

continuation rates above.total contlnuatlon rates aiter wdek '
ten is that the ®ninsured unemployed take jobs at a faster ‘s
rate than the:insured unemployed because they have more in-

- centlve to flnd jobs. The gap betwéen thé two curves is tsu;p
s1gn1f1cant in the sense that 1t _exceeds the estimated stan-_

dard error of the 1nsured contlnuatlon rate .. The short- -

term laid-off workers are ho longer unemployed in thls

'_range of nelatlvely ng unemployment spellsxso we. doh t- .Y;.‘
- LR N t

haye to' Be concerned about spec1al blases .from.that group T e

Cw ‘ T e R
An extehded statkstlcal adjustment of thls SQPt not only .
for this: factor But_ for denographic’ differéhces. between tne
two- groups,” «is beyord the goal .of .this chapted, .which is N
only to proV1de.an example of the ap011Catlon of contlnua- !
. tion rate analysls to U1 1hcent1ve effccts e . i
Ak No standard error 1s avallable for the total contlnuatlon .
rates calculated by Kaltz (lQ?G) .




Two other explanations for the gap hdye been eliminated
by proper adjustment “of the curves. Further confounding
dlfference‘may exist to alternatlvely explain the gap;
'_these would 1nclude whatever socio-economic differences

. ! . . . .
exist between the two samples or any differences in labor-

S ﬁorce“particfpa%ion between. the two sgmples. These cannot
be eveluated:within the confines of the available data.

It seemszunlikely‘that ariy of them would be as pronounced

~

as the- fundamental dlfference between the samples: one

gPOuy is 1nsured 'and ‘the ‘other is. not insured, and an in-

centive dlflerence results.
Lo .
It is inferestqng that this gap only arises for

fairly long term unemployed workers. This indicates‘that
short and medlum-term unemployed workers are not 1nfluenced

as muchxby Ul 1ncent1ve effe¢ts;§s are long—term unemployed.

.
A\

Poss1bly long-term unemployed idsured workers decrease .their
v T et 3 -
Job search act1V1ty “below that of the uninsured- workers only

4

"after several-weeks of unsuccessful'seardh. Insured un-
T n-empioyed workers have the luxury of be1ng able to decrease
eoon
their jobasearch aci;vl%y wnen dlscouraged and still have

~ I <

some 1income.

- . » .
. r . “
#7.7. The.'Aggregate Effect of UI Disincentives
< ) . !:f N - ot ‘ s a

It is poss1ble to determlne the. macro- economic effect

of these re- employmcni rates using the curves wve have
'
estimated. N ) '

- .




-125-

Assume .all variables are constant over the year we are

4

studying. Then equations (3.7) and (3.20) can be written:in,

a steady-state form:

<

i w» ‘ w
b, = I S . _ (7.1)
. m=0. M
and U = (iEO bOI . - ) (7.2) N

- P -

Then the average durdtion of unemployment is given by

\

o s e i
= I b= L I r - (7.3)
=0 i=z0 m=0 77 :

This js the average, of completed spells described in Section
7.4, not thes%ublishea BLS average, which is inapbropriate !

here, 'Equa%ion (7.3) shows that it is calculable directly

v

from continuation rates (r). Since we have continuation

rates for insured and -total unemployed we can calculate in-

I

sured average duration and total averagé duration, D~ and .
!

DT.’ Dg, the unissured average duration, Ais calqulated as
1T .1 R
VoD D -SD D (7\)
T I ' T b
D~ - SD , 3
1 = the number of spells of unempleoyment initiated per week.
r; = continuation rate (conditional probability of remain-
‘ ing unemployed in current week, given i weeks of un- ‘-
< employment) . ' y '
b; = the probability of being unemployed i weeks. '
-+ = level of unemployment in workers per week. °
- ‘ )

v
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Where S is the fra tiqn'of'ungmpioyed w;rkers who are in-

sured. In 1969 this fraction was 38.8% (Green. 1971).

Table 7.1 gives values fér averéée duratioﬂ'of unemployment Y
calculated from (7.3) and.k7.4). Thé_continuation rates

used to caibulate the aigrége dungtion cf insuredaunemploy{

ment are the insured rates ﬁp to the maximum 26 weeks and

the uninsured rates after 26 weeks, when benefits have Been

exhausted. The duration fp% uninsured workers has a lower

range than for insured workers, but they are equal at the

upper limit of,uninsured duration and the lower limit of

-

insured duration. The .apparent conclusion from this table

s

is that insured duration may be.&/little longer than un- N
insured aufétion, but not very mich.

What would be the ugemployment rate if no UI éystem
existed? To answer this question we assume that without
UIl, all unempléyed workers, inéluding the present insured *

unemployed, would have the average dubation of the present

b}

,uninsuréd unemployed. The average duration of total un-
employment would become the preseni-E2395ured duration in- \\\\

- \\
stead of the present total duration. Assuming the number of

spells of unemployment remains unchanged, the level of un-

employment would decrease in the same proportion as does the

0
.

““Solve simultanesously ~“
I+IU:

I 1T ~ > ) *
gy sy
» UI + UU = UT

vt =s -

and the definitions of the three average durations from
equation (7.3).
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P ‘ . -
au - . b
. . 3 <
: (TABLE 7.1 B S o
THE AVERAGE D,BRATIO! OF UNEMPLOYMENT L
) FOR DIFFERE;T GROUPS IN 1969
- (weeks) ] <// ’

Unemployed- -

Group ‘ , Lower. Limit Upper Limit

8 . . ,
Insured : e : . ; -
Unemployed ‘ - 4.6 SN 5 .4
(Existing, System) ) ‘ . -t
Uninsured ’ i
Unemployed ‘ 4,2 4.6

- * ¥ . -
TO‘tal . . . t . . . .
“Unemployed . " L.6 R 4.6 .

Insured with . }

6 A

39 Weeks Maximum

Potential Benefit 5.0 +5.9 ]
Duration )
Insured with™ - . : )
52 Weeks Maximum ’ 5. . 6.5 S
Potential Benefit ’ §:M0}¢
Dpration g%f 5
'« .
- g
A
& L
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average duration of total unemployment. The average duration

of unemployment may not fall to this level if aggregate labor’

"demand is insufficient to absorb the increasad offeqing of”

labor without UI. -Since the analysis is performed for the

year of greateét aggregate labor demand.in recent U.S. history,

this should not present a problem in the computations per-
for@éé here. " The resulté appear in Table\722. . ‘

In 19839 the natibnal.unemployment rate might haQe been‘
aé low as: 3.2% instead of ¢he actual 3.5%. This 0.3% is much
smgller than the 0.8% difference which Professor Feldstéin'
caicula@es or the 1.5% calculated by Green (&373). Further-
more the lower bound of the average duration of insu;ed un-

employment is no.more than the average duration of uninsured

unemployment._ Considering the assumptions upon which the

_bounds'are established, this is unlikely. However,this ex-
: |

treme alloys the possibility that no part of the unemplbfment .

* !K -

rate is due to unemployment insurance.
. TheseﬂfindingS‘suggest that the existing unemployment

insurance system, while it probably causes some unemployment,
; - . . ' . 2 . )
is not a major foundation of structd%al unemploxmeﬁt. This

v

~would contradict other studies of UF, but would be more in

line with the estimates. of average duration of unemployment

+in Sectiomr 7.4. ..

B -
<

7.8 Incentive Effects of Hew, More Generous UI Systems

What would be the unemployment rate in a new UI system

>

in which every unemployment spell were insured rather than




-

/
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TABLE 7.2

<

AGGREGATE U.S. UNEMPLOYMENT/RATES FOR 19689

UNDER ALTBRNATIVE(yI'SYSTEMS

) . . . ., ¢
Proportion of .
Unemployment Existing '
’ Spells Proportion of A%l Spgé}s
1~ St nsured Spells Insured ?iggf’
5 . \ (About 40%) : ¢
Type of
UI System Lower Upper Lower Upper
“ Bound Bound Bound Bound
“No UL 3.2 3.5 32) | a8
A
N~—

Existing - - N

UI System 3.5 3.5 3.5 4.0

(26 weeks max.) i g

39 Week Maximum . _ : o
Potential Duration 3.6. © 3.6 3.8 4.5

52 Week Maximum -
Potential Duration 3.8 , 3.8 .ll 4.1 4,9

;\ 1
. C~ .

a

o1
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the present 39% of spells? Agsuming the present average

¢

duration of insured unemployment would become the new
average duratién of all spells of unempldyment,:the un- .
employment rate in 19689 dould have been as high-as 4.0%.
This is a fairly significant increase over the actual 3.5%
unemployment rate and over the 3.2% which would have egiéte
without any UI-. v

Now éuppose we consiéer a new UI system in which the
maximum potential du;Z{ion of benefits is increésed from
26:weeks to 39 weeks or 52 weeks. Such increases have beeg
proposed by'advocates of mere liberal subsidies. |

This new systém could increase‘the'aggregéﬁe'unemploy-
me;¥ rate through furthef‘increéses in the averége duratiqn
of uremployment. To‘;stimate the rise in unemploymen% we
assume the.insured céntinuation rates can Be extrapolated
"beyond 26 weeks to the new maximum potential duration using
the functional form estimated oz;r the 26 weeks. We assume
that the insured continuation rate, rather than‘dropping’
"back to the uninsured contiﬂgation rafé after 26 weeks, re-
mains' at the insured cqgtinuatidn_rate through the maximum
potential benefit duration. In other words we -assume that
the insured re-employment rate-does hot increase to the un-
insured re-empléyﬁent rate after 26 weeks, but remains at the
lower insured rate until 39 or 52 weeks. ) | ‘

Table 7.2‘present3‘the results. Under a 3?-week ul

~ . =

. . . - .
system the average duration of insured unemployhent may in-

crease to 5.8 weeks. If the present proportion of'spellé

v
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r .
of unemployment were insured this would raise the toted

unemployment rate to‘S.G%.* If all spells of unemployment

were insured the unempiloyment rate could rise to 4.5%.

Similarly, for a 52-week UI system the average dura-
- \‘
tion of insured unemployment -may increase to 6.5 weeks,
raising the unemploymert rate to 3.8% if the present pro-

portion of.unemployment spells are insured and to 4.9% if
all unemplpymént ésﬁihsured. \ C s ‘-.ww~

For these extendéd‘UI systems, even.the lower bounds of -t

DAY

‘the average duration, of insured unemployment and the result-
2 . N

ing unemployment rates are greater’ than the corresponding ’ .

. _figures for either a no-UI system or the existing system.

>

. e segms/;éirly certain that 'any of these extended UI

systems would. increase the ‘duration of .insured unemployﬁent

and cohseqhently the unemploymént—rate itself.‘ In the ex-
freme case, the 3.5% actual unemployment rate in 1969, one
of the lowest post-war ratés, could pe %ransforqed into a

‘mediocre 4.9%, if a'SQ—wegk UI syst covering all unemploy-

*

ment spells were instituted. ‘ .

% . N

7.9 Conclusion _
D . \ \

( L ~ ‘

This chapter is presented gé an example of the applica-

~ 1
s

i

tion of the préposed UI model and should not be taken as a
L . .

w ) + ) . :_1 N ) ’ ’ e ‘
VA [:Qf + 91 - Sﬂ % where U* and D+'arg the unemployment
D ) \ ‘

LIy~ ¢ .

~ g " ~

raté and average duration of insured unemploymeﬁ%ffér the
extended UI system. Dt is calcylated from equation (7.3) - r"
under the new assumptions about continuation rates. . .

oy
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final statement on the impact of UI incentives\ It reliés =«

upon'existing estimates of total continuation ®ates and it

\
\

'dqes not allow for all possible "confounding?'dffferenceé

between the sample of insured and uninsured unempidyed‘

e
¢ workers., ) s

) Nevertheless it provides assystematic study of one of

: -
the most crucial issues in manpower economicgs, the extent to.
v ’ ¢

which the govefnment creates unemployment through the UI

’

system. It Rapticularly emphasizes the meahing of "average
s :

y
duration of unemployment," a concept which has been misused

in previous studies, and provides a method for calculating \

it fro admlnlsuﬁatlve data bases. The average duration of

g g}"‘l e, T - ‘%

- Y N

: unemployment for insured workers is found to be only sllgntTy
longer than fcr uninsured workere.
The implications for UI policy are fairly clear:
“neither thejboosters:of Ui, yhe den& any disincentive effect
from UI,- nor the atteckers of UI, who blame UI for.a large
amount of unemploymeﬁt, were found peréuasive. Instead %he Z
existing UI system was fougd to cause a small, but percep-

tible amount of unempl?yment in the U.S., as much as 0.3%

of the labor force. It would not be surprising if the ad-

-

s

vocates of UI ‘could justify this small cost in terms of in-
. come. redistribution and more efficient job-matches resulting

from increased search time.” It is not a figure which brings -

' i
to mind.armies of unemployed malingerers and UI chiselers.

%
2.

0f course they should now come forward w1th emplrlcal evi-
dence on these pOlnts

'
.
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. . r , - ~ “ '
- !
The. implications for expanded Ul systems axre more

- £y

)" . . ‘ .
severe. , The extended programs considered,. including longer
- M ] ’
. . . . . .- [
maximum potential benefit durations and wider coyerage pro- |
. Sk .

" -
- =

vision$, were found to substantially increase the %prati?g‘
of insured unemployment and, consequently, the unemplbyment

rate. These findings should signal caution against m&jor .

-~

.
e

expansions of the UI system. - o

- o
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CHAPTER VIII ’ S

‘ SUMMARY AYD CONCLUSIONS .

3\\ : ‘ : ¢

L . :
+ 8.1 Forecasting UI Activitty and Benefits o

A

This paper preseﬁts-an econometric model of the unem-'}

~

ﬁlpyment insurance system in Michigan applied to data from

~

the Detroit SMSA. The equatlons which comprlse the model

.

have begﬁrﬁpec1f1ed in accordance with the Mlchlgan UI : "_

system and ecopomlc theopy“ Thgy have been estimated with

ladl ’

optimal econometric techniqués and.practical administrative .

[y

Ul data. The model’pas been tested for its, predictive ﬁowen;

_both&@uring and after the sample-period. It hds been ‘shown_

-

of

to provide accurate forecasts of UI variables, particulsriy

. . . : |
if adjustments are incorporated to allow for amendments to

the UI system.' y SR

In an actual forecasting situatifn it will be necessary

to provide the model with estimates ¢f the éxogenous labor

market variables in future time peridds.‘ Because this paper

deals with the relationship between ‘the labor market and the

UI system, and not with the labor market itself, it-does not
‘ "

prov1de those ™ forecasts.‘ It does, however, facilitate their

generation by offering a ch01ce among alternatlve se s of

1

acceptable exogenous variables. Each of these sets creates ‘\'

"a new configuration of the model and each conflguratlon h&s ‘.




-

-

i3

7~

. 4 e ~ .
transitions -of, workers, to aﬁom employment and in‘and out

: ' : —lﬁi: .

H 4

beentcarefully documented and tested for its forecasting % -

"ablllty ”' R - ‘ oo ‘ L

~

he unlqueness ‘of thls model lies 'in the view 1t takes
\
ok the lebor market in medeling 1nsured pnemplé&ment. It .

\\”}/ gods behind the stock of unemployed workers to.look at the

”

-

of the UI system. This "la rnover" -view of thf labor-

market is shown to be successful in expla;¥ing ins red'Unem— ’ o

beneflt eyhaustlons and alsé to descrlbe the

acqu1s1tlon as a function of the duratlon of
LY . -

unemployment. S ' . . o .

- - ’
)
. w0 2 .

-

8.2 A Non-statiognary Markoy’Chéﬁnx - ! 4

~ * s
-
f
.
*

Theﬁmodel consists of.se;en interdependent statistical.
eqdétions which transform labor merke% variables into” unem-
ployment insurance cutcome variables. Two of the equations
of the_mgée&\represent a new econometrlc appllcatlon developed

speclally to predch insured unemployment but’ appllcable to

-

. a large class .of stock flow problems in economics. The stock

of insured unemployed workers is fed by the flow of workers

who are laid—off from their jobs and emptied by the filow of

such workcrs who flnd jobs or exhaust their beneflts. This

flow g compared to the statlstlcal process known as a

[N

Markoy chain. The orlghn state of the chaln {7 —the state of
belng 1nsured and unemployed, and the poss1bl transitions
each week are (l) remaJnlng in. the insured un oyed state, '

» .
(2 flndlng a ]Ob or (-3) exhausting UI benefits before finding

- . om . f N
¢ -e-‘ . ‘ . - .
4 - B -

-

. .. S e T
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a job. The cdntribution of this apgllcatlon is to spec1fy

the transition probabllltles between the origin and destlna-

\

tion states as non-statlonary and to derive from this spec1-

~

. . " . . - - 3
fication a parametric model wherq the parameters can be es-

timated by least squareés. Thls is more realistic than a B
» ’. §4
traditional\atationaryfmodelgbecause a worker's chance of

flndlng a job deDends (at least) upon the demand for laber
* and the length of time he has been unemployed. A statigﬁarzﬁ

model woulé predict pooriy because it assumes this tra951- G%
'tipn probabiiity is invariant over,time. ‘

'The»mathematical ‘form of the derived relationship .turns
\‘N’ . ~ . N 6. . = '
out té be ‘a-distributed lag model where the lag weights are ‘

AR

not parameters but areafunctlons of the éxogenous demand for

labor services. The method uses a EPlOPI information to mini- _

e,

mize the number of parameters which must be estlmated from
-~ . “
.the data. aStandard distributed lag models, such_.as those

%f Almam, Koyck or Jorfgenson make inappropriate aSsumptioms &
abqggathe lag weight5~and are imiapable of incorporating the .
‘special interactions between the flow variables and the de- -
mand* for labor. Other bariablefweiéht distributed lagrmodels

SN ‘o

.onpkin/Iggs and Tinsle;“1967) also do not incorporate the
i % spe01al relatlonshéps which derive from the operation of a <.

Markov procéss. For example the le°ley£gethod specifies

the lag welghts as linear functions of an 1ndependent vari-

-

,é; * able, whereasrthls paper shows that a non-statlonary Harkov

r ' ‘ ¢ .
. . - . - ; L3
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chain generates distPibuted lag weights which are multi- N\

plicative functions of an independent variable .(equations

-

6.5, 6.6 and 6.7).

The method is not confined to the labor market but -
L e ) ’, ! N ) .
s oapplies in many situations.where it is desired to express' a C
7/ ~ 5
stock variable .as a-function of the flows into it, and the
o 2

g fiéws out of it vary iﬁ a known way over times

y “ ’ ' = . .

For example the stock of a grain inventory is generated

by the taivpot of .the graln, but the amuunt remaining at any
B‘%:"ime is dlmlnlshed by the amount sold and ‘the. amount which

rots. The probability that a bushel of gra;n inventory th1§

weekbwill remain én inventory next week is.not constant over

fime but 4s determined by the demand for grain and the length
of time it has been on the shelf., Analogous to the above

method t;e stock of grain inventory can be written.SZfa dis~-

tributed lag on the harvest of the g;gin.a The lag weights '

are- determined by the demand for grain and a few parameters

which can be estimaced by least squares.

. 8.3 Labor Market Information
S ’ .
The labor market transition rates which fall out

!

of this analysis are useful quantities in themselves. 1In
particular, the continuation rate, which expresses an in-

sured unemployed worker's chance of remaining unempitoyed,
- 9 - ) €

e

K1
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has been examined for its implications about job search.

A picture of heterogeneous job-searchers emerges from
L 4 .

the data. Some workers find jobs easily or return to their

- . "
previous employment after a short, temporary layoff. But

the chances of finding a job diminish rapidly the longer a

v

~workep is uugmployed A worker unemployed 20 weeks has only

l

about a quarter-of the chance a worker unemployed 10 weeks ;
has of gegfing a job during the next week” Part of this 1is '

explained by the inherent heterogeneity of the labor forde, - <:
part of it by the~incapecitatimg effects of lonééudemploy;

ment on the worker himself and part of it by the counter-
. - é, .
incentive- effects of UI toWards work.

B2

' g o
The 1ncent1ve effect of Iin job seapch has been the
e b

subject of an independent eppllcatlon of the estlmated con-
tinuation rates., The issue studied is whether UI subsidizes

unemployed workers to remain unemployed'longer than éhey
b |

would in the absence of UL. If so this could lead to an in-

crease in the unemployment rate and to-the waste of labor

13

. resources.
This study compares the continuation rates estimated
-, ¢ N . ’
for insured unemployed workers with continuation rates es-

timated elsewhére for the unemployed as a whole. The com-

parison shows a margin between the iwo for workers unemployed

"An increase in the duration of unemployment does not neces-
sarily lead to labor wasté&, because the *‘additional time migh
T be used for socially valuable job search and might result i
o amproved labor product1v1ty This is a further unresolved
' . ea>‘§tlll the prior issue is whether any unemployment
' increase ‘is caused ‘ >

ERIC | : . o S isa.
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longer than about ten weeks: after this tjme insured unem-
ployed workers have very little chance of accepting a job,
but uninsured unemployed workers are still findingﬂjobs at
the raté of about 8%‘per week. This leads.to a small in-

crease in the average duration of unemployment of insured
. y @ -
workers over uninsured worKers, as is claimed by the critics

of UI. However, the differghce is found to cause an in-
crease in the unemployment rate of only about 0.3% nation-

ally, much less than is sometimes élaimed. Based upon this
evidénce it would appear that the modern critics of UI

s

- ;have a genuine issue, bﬁt are exéggerating its importance.
Further calculations suggest that.ccg;zin revisions of
the ul systém such as extcnsion of the maximum 6uration of
‘UI beneths and expansion of its coverage could have a more
substantlal counter-incentive effect towards work, addl;@ as
much as 1.7% to a 3.2% unemployment rafg./,It would appear
that the current criticism of UI should be directed more

toward further liberdlization of the UI system, than toward

the present UI sySiem.

/

8.u PQLicy'Revision and Analysis

,

Because of its independent treatment of the processes

of moving in and out of unemploymen% and of moving in an&

out  of the UI system, the pfé§eht model is capable of fore-
. N

casting UI,variables for not only the present Ul system;

but a wide variety Sf alternative UI systems which could’be

¥ .
During the low unemployment year 1969.

»

;.
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v er

<



- 4 PR 4

Z140-

created by amendment of the provisions of “the Michigan Em-
o .

ployment .Security Act. Alternative systems can be simu- -
. lated by merely changing the values of a few constants in
the model. The constants are presently set at values ap-

M=

plicable to the sample period of this study, 1966 to 1971.

s
Several examples are given to show how the model can be

<o

modified to incorporate amendments. This capability of the
model has two major benefits: (1) It improves forecasts

and (2) it allows analysis of hypothetical UI provisions.

Forecasting UI benefits is like shooting at a movin
P 3 1 7 - s ' L L P L . [ 2R R TI  E U TS BN

%arget: the UI system has regeﬁt;y been amended nearly
every year,and these amendmentsncﬂange total benefit amounts
even if employment, unemyloymehf and labor turnover reméin
constant.(kRecent amendments have altered the coverage of
the UI system, the length of.fhe waiting week and the maxi-

mum amount of benefits. If a recast is made on the- basis r -

L}

of previous UI provisions lively to be in e¥ror. For

example, the i"?l amendments to the Michigan Employment
Security Act increased éhe éost of UI benefits by about 19%.
Therefore, it is né&essary to be able to quantify the
administrative changes and substitute them into the model.
Only then can the forecast be based upon the UI proviéions
which will apply during the forecaét period. The present
mod€l allows a wide range of modification, a range whiﬁh .

includes most of the amendments which have occurred in the

recent‘past and are likely to occur in the immediate future.

+

P
N
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The UT provisions siﬁﬂ;g;éé may be either actual amend-

-

ments seheduled for implementation, or they may be hypothet-
ical provisions being studied for possible legislatioﬁ?ﬂ_ln

the latter case the model becomes an analytic itool for, study-
iggdbolicy alternatives. TFive alternative provisions are .

compared with the present provisions to see how UI outcomes

will respond. The benefit levels of each resultant sistem

are compared; these are useful for consideration of benefit
fund adequaey. The number of benefit exhaustions of alter-

are COmDaged as well It is found, fov 1n-

EI i - , ".

stance, that the most powerful way of reduc1ng b°nef1t ex-

¥

vap

haustions is not simpTy to increase the maximum benefit
period. Two a‘ternatlve pvov181ons are sSp 1f1ed wh1ch ac-

L ]
complish this goal more effectively. : '

8.5 TFurther Refinements of the Model

\
N

tquqw'
RN

ke

There remain two-~major components which would adﬁ

greatly to the usefulness of this model. The first %f»tgg

. . . . - »
is an objective function. Thc goals of the UI program have

been repeated often’ since its inception in 1935, but the

‘goals are still conflicting and unquantified. Thus even

though the present model may give accurate forecasts of the
outcomes of various policies it is difficult to choose be-
tween the policies without a more precise way to balance

competing goals.

M e .
See Blaustein' (1968) for a lucid account.

-

-
-
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P 1 ’

The second of these is an integrated treatment of the
v . ‘ . o B
work incentive issue. The present study has shown how es-

\\ i timates of continuation rates can be instrumental in showing =
. ) :

the nature and magnitude-of the incentive problem caused by

~ UI. Some effort has been made to determine the incentive

H I <

effect of different maximum benefit durations; however this
is only the béginning of a complete diagnosis of the incen-
tive effectg of alternative UI provisions. Equations coula
be added to the mo&el to forecast continuation rates re-
. % « :.Sulting from different UL provisions and different labcr: -
~ market conditions. The resulting loss of labor services el

could then become an important argument in the objective .

function specified for UI éysfems. This would allow simul-
taneous consideration of the ipé;ntive_effect and “the income
?, stabilization effect of a.policy. ~
A UI model of these dimensions éou}d_plgyva;yeby useful
role in rationéliziqg policy with respect to UT?-}The Eystem
has changed drastically since its inception nearly‘forty
years'ago. liow is the time to spell out clearly ihe Qorkfngs
ard goals of EiélUI system. It i;.hoped that %ﬁis‘UI model

wily providé{é useful beginning in that analysis. .

1
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APPENDIX A
i4 . R .

THE COMDITIQNAL PROBABILITY OF EXHAUSTIMNG UI BENEFITS

>

Consider a group of UI claimanfs who made their initial
claims in week t-i, Of-the people still~receiving UI in
week t-1, what fraction yill exh;ust payments in week t?.
In order for them to exhaust payments, two conditions must
apply to them:

. 1) They do not geé a job in week t. The probability

| of this outcome is the éontinuation'rate, Lis-

2) They have a determination of i weeks. The fraction

. of initial claimants having this particular de-
termination is Xi.(section 3.6). In week t only

1,uI claimants with determinations of i weeks or

Y

-, - ggreater are still receiving payments. The number

of such”people is
K ' " «.—-——'."V\\
Z.X = 6. (A. 1)
[ k=1 k i-1

- -

‘ .
So the fraction of people still receiving payments

3 v ‘ . .
. in'week i-1 and who have a determination of i weeks

is X./6, ..
s W;/él-l , | |
The above twd}evenfs are independent, so the probability ihat

both évents.Qill occur simultanecously is the product of their

probabilitiest ¢ . X,
s ‘:g . e_t,.i = _.gi—l (A.z)
22 i'l

\‘1‘ 4 -~ ’ " A . ’
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APPENDIX B

THE EQUIVALAﬁCE OF THE MARKOY PROCESS AND THE

INSURED UMNEMPLOYMENT EQUATION: -

This discugéion will bégin with equation (3.25) of
Chapter III. The first element of the column Qector Xti is
the number of people in the IU state. The number of ﬁeople in
that state with 0 weeks of claims is the number of initial

claims in that week. ' The first equation is therefore

i :
U = | 1 % - e M1 .. ~ (B.1)
. 1 m=0 t1. t1 t-1 .

The factor in brackets is the i-step transition probability,

substituting from the l-step transition matrix (3.23). The
task of ilis appendix is to prove the proposition that the
above equation is the same as equatior (3.20) and therefore

that i . ,

2
.

0<Pti B etf) Tiog = S3bgegleg = ITUgy ~ (B.2)

[N

m
- The proof will employ mathematical indiction. It has ,
two parts: ’

1) Prove the proposition is - true for Iyt-i o° The
N 3

equation states

% v
IUt"i,O = (r't-i,O - et—i,O) I't...i = éobt_i,o I.t_i ‘ (B- 3)

S o IS




Substituting

Tgoi0 T 1 ey 0 7 05 8y = 1andby ;4 =

both equations reduce to the indentity:

2) Prove that if the proposition is true for IUt-l i-1 A
]

then it is also-true for IUti: S

Assume TUp_j 5.1 = 857 beop 3.1 Teoa C (.5 |

7

T = 2: . - ’ ' .
.’lhen IV, ig(rtl eti)éi-l bt-l,i-l It-i>’ (B.6)

where (rti - eti) is the l-step transition probability at |

time t. : ’ !

. . . Xi Py : . .
Stibstituting e, = 22 ™1 from Appendix A into (B.6), - !
X. r,. v
i Tti
U5 (%tl R )51-1 bi1,i-1 Teos (B.7)
1-1

Using 6; 1 = Xy i 8;and by, =ri; by jy (B:8) ‘
IUtl = Gi‘btl It-i' Q.E.D. | .(B.g)
. * . ) K K !

5 Summing over i, IU_ = iEO U, = iio 6; bry T ;- | (B.10)

This last equation is the insured unemployment equation,

showing how®lt can be derived an extended Markov process.
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APPENDIX'C

THE PROPERTIES OF THE .DISTURBANCE TERM OF THE - l .
& . A -

INSURED UNEMPLOYMENT EQUATION

L4

Ay bt'

1 is the-only random variable in the insured unemploy-
& . . -

-

ment equation (3.20). It is a Pandom variable because it is

a function of the vector r, which is a function of the ran-

}.
dom vector €.
i . . .
.= . + .
g = T (r‘c-m,x-m et-m) - (¢
Let b,_; be the non-random part of b,; and bti be. the random
part of by;. ’
Then b_ti = b.ti + b,ti : (Co2) .
- i : . .
where b_, = @I r . (C.3)
tl‘ m=0 t-m,l"’m
and, carrying out the product in (C.1),
b.. =T . T : omee. T, T C ol
Pri ® Tei Teo1,i-1 Fr-2- Tri ft-1 Te-2,i-2 ,
. ’ \'."l\*.
+ 7. + o . - . T \J’"_w.ﬂ
Tri ft-1 ®t-2 o0 T Fp Tro1,i-1 Tre2,i-2 Tl 00N g
.. ‘ . . /'}fﬁw%\'- "'1(0 0 .
+ €. € € oo € » . Y (C. n
t St-1 ®t-2 t-26 ) . /“
) ' . \ 1
. E(bti)-= 0 because g is not autocoerrelated and ’

' . / ,/
and E(e.) = 0.
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4
>

-Substituting (C.2) into the ‘insured

K .
U, = b .+ X .
U, . iio 61<bt1 _bt1>It-1
¢ . ) "K* _
MU= 2 6y b Ty UL
i=0 .,
P .
. - K -
where _U{ = 3 Gi bti It-l

i=0 -
is the disturbance’term of the insu
4 LA

-
‘l

’ . K5 | -~
E 61) = )8, E (b -) I .
, t ' if:ﬁb 1 ta t-l

Let p represent‘tﬁé nimber of weeks

relation function of the disturbanc

covariance function of the insured

given by

uﬁemploymgnt'eqqationg
(d. 5)

<

" (C.5)

c.7)
red unemployment equation.

=0 . .o (C.8)

of lag in the autocor-

..

e term._  Theh the auto-

unemployment equation is

. K - . K -
E(Ut Ut_b>= Eziio §; bys It_i§§_§0 83 Py _p,j Teogopl (C-9)
J o
° K K . ~
E = I z . . I C.10
_ (U,c Ut_p> EE 83 85 E(btl bt_p,_{) et Togp )
=0 3= )
. ; i 1 : %
Now b . = ¢ . r : € + cross terms. (Cc.11)
ti 7 ol pep t-mi-m t-n \ )
m#£n ,
S NNV . .
* Likewise b .=z n r . € + cross terms,
B} ‘t-p"] n:o m:o » t-p--m,:]-m t-p-n
‘ m#n - e (C.12)
~ o~ i . s 2
S© ti bt-p,j - nfp mEO l;\‘c-m,l-m ﬁgo rt-P'm,j:m Ft-p
. m#Zn . m#n

+ cross terms.
£ ’ . )

i




2 0 for p > 1i- \\\ .oN T
therefore E (b . b . =3 ] ‘ .o (CN16) ~
. . t1 t-p,] >0 for O f.iks_i . N

. !

\ 4

’ / - . /" ’ - N,
Since all of the terms in the sum in ¢C.15) are positive, the -..-

- v

larger the lag’p, the smaller the autocovariance of the dis- AN
. . . , e

. b ] .

turbance U., . 4 .
: Returning to equation (C.10) and éombining it with the,

information from (C.16) we can reach twé conclusions:
{

1) ’The dls‘curbancD is heteroscedastlc BQuation (C.10)

.

gives the varlance of the dlsturbance when p = O.

It varies roughly with the square_of fhe variable
I, (initial claims). * - *

2) The disturbance is autocorrelated. The ‘autocor-

,relatlon is positive for lags of 1 week through K

g

s
weeks and declines as.the length ®f the lag in-

-

creases. ~ For lags greater than K the altotorrela-

tion is zero.: ) '

P

It is not surprising that autocorrelation Jf 'the coen-
. . * . ’ - ’ - n&
tinued claims disturbances exiéts, ‘since a random érror in-

)

.a continuation rate in one week will carry over into later

Fn exogenous shock raises the
. .- !
continuation rate ,in week t, resulting in more thqn the ex-

= ) v
. -

pected number of dqontinued claims in that week. Some of '

weeks . F?"example, supDose

164
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*these additionaliclaimants will cchtinue to make claims in
.y . . I , . .

. week t+l even f the continuation rate drops back to its ex-

v

-

pected value. Therefore the%pigh continuation rate in week

t leads to high:continued claims -in both week t 'and week’

2 hY -t ‘ ’ ) ..- . “ e S _ :
.o« t*l (and weeks t+2 through t+K). The continued claims dis-
. e .
¥ - . .
‘ turbances will be all positive from week t through week t+k.
s 4 - o ' . T
, In.general this 'loverflow" effect w%ll cause the residuals
- . S . ¥
‘ to be highly posigyvely.correlated. ” . S .
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. ) " -
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» APPENDIX D

»

~ *

- 5
.
. e . - .

A TRANGFORHATIOI TO "IMPROVE FHE EFFTCIENCY OF THE ESTIMATION
BY REDUGLNS” AUTOCORRELATION OF THE- DISTURBANCE TERM-

AN

-

L It .
Appendix C shows that the disturbance term Ut is auto-

correlated of degree K. This is verified in the actual esti-

mations by thé finding that ,the residuals from the first

.

- X

fitting are very Qighly correlated.

4

We assume the residuals are a K-th order Markov process:’

“ . - .
-

. K - 2
Ut r d_ U + U (D.1)

1 m qgi:—m t
<y,

The {dm}.are assumed to be approximately

m

nstant (but un-

x,known)‘autodqpfelation parameters. The tefh‘U? is assumed.

to he an unautocorrelated disturbance term. Thus we have

. ) . T ' ‘ b:
two disturbance terms: Ut’ which is .autocorrelated and U{

which is nqt autocorrelated. We now traﬁgform the equation.

so that the di§turquce.tcfm'is U; rather than Uge
. - ‘ N
sWrite the model of Insured Unemployment as

“ _ .

Qraseerey

; .
IUt(g) + Ut’ where

‘IUt

S ) ' ' R
;tion of the parameter vector a in equation ~3.20). Then

U is’the non-linear func-

K .
(D.2)

7
KX &

us. oav
t’ s

d U +

Iqt IUt(g) + n Ytem

, . . m=1

-.Substituting the definition of the autocorredated residuals,

*,
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= 1] - - ‘ "
) oo - T0 (a) , o (D.3)
5’:»,.) 'K - . A -‘
. = =Ty ' . - + . . .
- gives IU_ =.1 t(g_) + mil d IUt-m IUt_m(a)E U (D. )
or U, = F (d,a) + Ug . (D.5).

This last equatiogy expresses IUt as, the sum of a new non-

3

lineanr function gf the two vectors of parameters a and d
"A L] ( ‘ .
and the unautocorrelated error term, U;. This equation is

S mes . > .
used directly to estimate the parameters a and d by, choosing

. parameters d and a which minimize the sum of the squares of
. the residuals defined by ’ oo

= - " . * ¢ ' D’o 6‘

Ue IV, Ft(g;g) . o ( )

! ‘The minimization is performed subject .to the constraint

that the sum of the error terms Ut be approximately zero.
< A s'

. 3 » i ! 3 3 . L4 3
This is necessary because the estimation minimizes the sum

y, o

of dquares of U. rather than U,, creating the possibility’
[ B

that the residuals Ut will not be cgntered about zero even

4

tbopgﬁ o ) o .
EWH = 0. ' (D.7)

The restriction ig\imposed by expressing the res\Yduals U,

' in equation (D.19 as.deviation$ from.their mean, U. The

<

. error specification is rewritten
L . 3 '
- K — )
Up = £ a (U - D)+ U - .. (D8
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.
’

To see the implications of this specificétion it is only
- ; \ .

necessary to sum UJc from the above equation over all t.

4

[ 4

§)4'2U: . © (0.9 .

The first term on the right-hand-side is approximately zero,

. 4
leaving

>

U, : ' (D. 10)

The estimated residuals Gt bear an equivalent relationship

to the &stimated residuals U-

- .t )
U, U (D.11)
et pot ‘ ‘
~at y ) .
* The quantity ZUJc will be exactly zero only if there is a
- .t d

constant term in the function F.. Since there is no such

[} - . -
constant term the Qquantity ZU{‘will not necessarily be
t

exactly zeré, but it will ‘be very small compared to the abso-
lute size of the residuals U: or Ut.“ "For the purposes of

this estimation,

sU. = 0 . ' : {D. 12)
t. ¢

“The least-squares method minimizes the sum of squares, EUé.
' + )
"~ This will require that the pesiduals be approximately cén-
tered about zero, with about half of the residuals positive
and half negative. Thus the sum U, will be riear zero.

t t

. » ) )

P6R
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Therefore the mean Ut will also be approximately zero and
specification (D.8) will be identical to (D.1). The prac-
tical effect of specification (D.8) is therefore to impose

the constraint that the sum of the error terms Ut be&ery

small but otherwis; not to influence the estimation.

\ It is easy to show that this method is equivalent to -
the Hildreth-Liu method if the original function is linear

and is the same as partial differencing the original vari-

ables in the case where the original functio;)is linear and

the Jautocorrelation parameters are known. The current

Ed

od merely geéneralizes the philosophy behind those

me
methods to the case of. non-linear functions. It is often
desirable to make allowance for au{ocorrelation of resid-

_uals in applications of least-squares methods to time series

data, whether the functions estimated are linear or non-

« 1linear. \\3
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APPENDIX E

RESOLVING THE DIFFEREMNCES BETWEEN A WEEKLY

i
o

weekly model that concept is well-defined since a worker

making his i-th weeklyfcontinued claim has been unemp}oyed
i weeks. In the_shonthly model a person in.hig secgnd_month
of claims may have been unemployed'between 1 and 8 weeks
depending upqnﬂwhether he'made-hié‘initial claim in the
beginping or end of the first month and whether he made

his continued claim in the beginning or end of the seconhd

month.' It is therefore necessary to establish a reference

point in each month at which point all claims are assumed

to occur. - Each reference point will be defined by its time
f\y‘\\ig weeks since initial claim. The durations are calculated

, as the average time which has elapsed since initial claim

for all workers making continued claims during that month.

(v' Considering a single cohort of workers who made their initial

-

claim in month 0, the duration of insured unemploymentLis .

tabulated in column 2 of Table E.1. The coefficients éi,
“~

which represent the fraction of initial claimaht§ who have

‘algx{“

not yet exhausted their benefits, are ed using

ion




‘ F, »

- l 5 5 - g» :J,:: R

z 5 2

equation (3.19), and the duration of unemployment at thé, g7
) el
’ ' "'QQ'?:

reference point in each month. These are tabulated in column

3.

2) The coefficients b . (the fraction of initial clgim-

R

ants still unemployed after i weeks of payments) can no ’

»
et

PRI NG ‘\‘\\\'&r\\‘,‘;\: Qi
‘ gty

. longer be calculatedeas the simple product of <the conting

Y -
2

tion rates. If ‘a continuation rate persists

+h

weeks, as we assume in the monthly model, the continuatior

i_l),.where di = the?

<

) . rate for the i-th month is r. (d

. - d
1
- number of weeks of uremplcyment at

AT EIRR PR

the reference point for:

L d

) the i-th month. The coefficients bti can be calculeated
; 3

from
i . ' i
b,. = 1T r . (d_-4d E .
ti _ t-m,1-m ( m . m-l) \( :
m=0 _ T
3) A UI recipient can make a claim for each week he

is unemplcyed, totaling about 4 claims per month, even though

s

" he can only make 1rinitial clai

m in montnh 0. Therefore a

3

. factor <wi) must be inclucded in the insured unenployment

]

, equation to represent the number of claims which will be

made in month i if all continuation rates are equal to one.

4

N
| i\
Wity P LA

The factors are tabulated in column 3.

NETTIAC
k‘\\.‘\(.‘.\-\\\w\\\n -\' .n N

The actual equation used to forecast insured unemploy-

1_?
£
o ment from monthly data is- R
K : il :
Iu = £ M. 8. b . F_ . . (E.2) = ° 4
t s ER kR ta cC—=2 = .
i=0 . = z
L] g ;;:
The equation can be derived formally by summing the weekly 2 %
£ %
. ‘ ) 7 Z.
Q ’ % Z
Pz -

i1,




equation in the Fime domain under the assumptions of con-
stant é; and bti over the length of one month.

4) Similar factors ca ﬁe derived fdbr %he exhaustions
'equation. They ?ﬁpear in“columns 5 through 7. The only
'Q§fferenc? is that payments (including final payments, which
aréﬂused to count exhau§tions) are recorded g?out a week
later than are claims. ’

. §) This careful adjustment of the model is justified

because it preserves theVidentity of the confinuation rates

between weexly and monthly models., ' Without these considera-
tions it woulcd he necessary to define separate veekly and I
monthly continuztion rates, destroying the coherenge of
: the concepz. , .;3}
oot
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‘ " APPENDIX F

‘ b .
MEASURING TINSURED UNEMPLOVMENT

@ 4 1

Minor inceconsistencies created by the’complex@%y of the
Michigan UI systenm énd the method of data collection- are '
easily resolved by proper data transformation.

1) 1In administrative data-continued claims are rééorded
during the weex in which they were filed. However they cover
insured unernrloyment of the preceding week because claimants
must filé after completion of a week of~insured unemployment .
Therefore insured'unemployment in week t is equal to'the num-
ber of continued claims in &eek'%+l, not t.

2) Some jurisdictioné take claims on a bi-wéekly basis:

I3

either "itwo weeks compensable" (TWC); or '"waiting week and
firs{ compensable™ (4FC). Each of‘theée bi-weekly .claims
represents two weeks of insured unemplo§ment, rather than

bne week. Since separate data is collected for eéch‘of thgse
‘types of éata, a simple transformation éives the number of

waiting week insured unemployment (WIU) and compensable in-

sured unemployment (CIU) in week t:

-
WIUt = th+l - WFCt+l - WFCt+2 (F.1)
CIUt = TCt+1 - TWCt+l - TWCt+2 ) (F.2)
where|TH, is the total number of waiting weeks claimed in

~
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?

week t and TCt'is the total number of compensable weeks

claimed in week t.

1

3) Weeks of unemployment are insured whether tﬁey'are

waiting weeks or compensable. Therefore insured unemployment’

L)
t

is defined as: : 7 . ,

IU, = WIU, + CIUg ~ . (F.3)

~

>

4) Tﬁese transformations are applied to weékly data be-
foné they are aggregated to monthly data. The monthly ag-’
gregation is performed by a@ding all of the claims for wéeks
wholly within a month plus'a fraction of the plaimé taken ép
weeks included within two months. The Fraction is equa}'to

the number of days of the week within the particular month.

L)
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APPENDIX G

‘ N

ESTIMATING THE STANDARD EPRORS OF..THE

LEAST SQUARES PARAMETERS * -

A first-order Taylor series approximation of IU is used
to estimate both the parameters and standard errors of the
Dropping all

parameters (Draper and Smith, 1966, p. 267).

second-order and higher terms we approximate IU by

di 3IU

U ¥ IU(X;3) + I e (a.-3.) + U
. o a.|l__» i1
. . i=1 ila=4a
If we setl
Z. = w
1 ga.|__~ ]
« ““ilaza . ]
the model takes the linear form, SN
- .:‘ *
. - P Ia
IU - IU (X3a) = I 'Zi(a-a) + U
P i

Applying linear léast squares theéry

| o C

>, ) -
Var a = SQIZ'Z) 1
where 52 is estimated as the sum of sqﬁared errors divided
by n-p. )
4 s .
.-160- ) ' i'?#:
: ¢ .
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